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FOREWORD.,

This user manual is a product of IWR's Regional Economic Development
Impact research work unit. It continues the methodological work begun in the
Corps Appalachian Water Resources Survey and contini ed in the IWR-SWD research

on Regional Impacts of the completed McCLe I len-Kerr Arkansas River Navigat [l')I
Project. The purpose of regional economic deVelopment impaict models is to

estimate jobs, personal income and industrial output which would be due to
implementation of a Corps water resource project. A fundamental attribute of
these models is that they are evaluating the impacts of lowered delivered
costs due to transportion savings, the expenditure stream generated by
recreational• users, or the expenditures associated with project construction
and operation. Therefore, they are dependant on the data generated for user
benefits as inputs. This linkage provides a logically consistent evaluation
process.

The IWR models provide for regional accounts encompassing the United
States and for as many as 100 sectors of each regional economy. Normally, S
division of the nation into 3 or 4 regions provides adequate regional
detail. Depending on the project, about 10-30 sectors usually provides
adequate sector detail. The region/sector configuration is the most important
decision to be made early in the regional economic development analysis, since
it also defines the required organization of input data. An overall regional
input assessment manual under preparation, will present additional information
on this issue. Meanwhile, each user manual contains a discussion of this
issue from the model developers perspective.

Changes in income, output and employment are not necessarily national
economic development benefits. Because, continuous full employment is assumed
to be given in the NED analysis, user benefits (willingness to pay for project
output) is the logical measure used for NED evaluation. Therefore, the
estimates of changes in output, income and employment by region should be used
solely in the regional economic development account.

Many economists have participated in the development and testing of these
models. Corps economists from the Southwestern Division, South Atlantic
Division and Lower Mississippi River Division have invested their time and . -

skill in honing the design and evaluating tests conducted on Corps projects.
Ed Cohn and Bob Daniel, as chief of the Economic and Social Analysis Branch,
Planning Division, Office of the Chief of Engineers, invested their skill and
energy as technical monitors to guide the developmentot these models.
Finally, Dr. Neil Dikeman of the University of Oklahoma's Bureau of Business
and Management Research and his staff provided splendid editorial and research
coordination serviceg to the nodel/user manual developers:

Multi regional variable Input-Output Model and User Manuial.

Dr. Chong and Dr. Chung Liew, University of Oklahoma.

ulti-Regional Multi-Industry Model User Manual.

Dr. Peter Hall, Urban System Research and Engineering Co. Inc.,
Washington, D.C.

Linear Programming-Economic Base Model and User Manual.

Dr. 14. Chris Lewis and Dr. Terry Glover, Lewis Associates and Utah State
Universitv.

............. . .-
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CHAPTER 1

OBJECTIVES AND OUTLINE OF THE USER M4ANUAL

1.1 Objectives

The overall objective of this User Manual is to describe a

modeling methodology for estimating regional development impacts

associated with U.S. Army Corps of Engineers water resource pro-

jects. The manual concerns the Multiregional Multi-Industry (MRMI)

forecasting model, a large-scale econometric framework that fore-
ID

casts economic and demographic activity in areas as small as

counties. The User Manual is intended to serve as a self-contained

reference source for understanding the theoretical basis for MRMI,

Its technical structure and the procedures for generating regional

forecasts. More importantly, it details the data development

activities that are required to estimate direct impacts associated

with Corps projects and to incorporate these impacts into the

model's data base. Considerations regarding consistency between

estimated direct impacts and MRMI's internal data conventions are

also raised.

The User Manual uses the Coosa River Navigation Project as a

case study for illustrating the process of estimating direct

impacts. This project, proposed for the Coosa River between

Montgomery and Gadsden, Albama, is excellent case study material,

for it considers a wide variety of direct Impacts, ranging from

construction and equipment expenditures during the construction

-r-1 W -3.-



phase, to transportation cost savings, revenue changes in competing

transportation modes and revenue losses to an electric utility - ,

during the operational phase of the project. Several products for

interpreting model results, developed for the Coosa River

evaluation, are reviewed in the manual.

The advantages of using MRMI for project evaluation are many.

First, as the model characterizes regional economies in a multi-

regional framework, MRMI produces a set of consistent regional

forecasts for estimating project impacts. Second, the model is

comprehensive; the MRMI data base encompasses economic and

demographic data for all regions of the United States, ie. for 3,103

counties or 585 Standard Metropolitan Statistical Areas (SMSAs) and

non-SMSA portions of BEA economic areas. Third, the model is ex-

tremely detailed; MRMI estimates output, employment, payrolls, per-

sonal consumption expenditures, defense expenditures, imports and

exports for 104 industry sectors. Equipment expenditures are

projected for 73 sectors and construction expenditures comprise 26

sectors. Numerous other economic indicators, described in Chapter

2, are estimated as well. Finally, MRMI is flexible, as it can

incorporate alternative macroeconomic, national inter-industry and

regional impact scenarios. Clearly, the MRMI modeling framework

affords the analyst a highly sophisticated and consistent

forecasting tool for estimating regional development impacts.

-2-
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1.2 Outline for the User Manual

This User Manual consists of four major topic areas which are

conveniently divided into three chapters and an appendix. (Two

other appendices provide background information only). Chapter 2 is

devoted mainly to describing the MP-MI model. Here, the theortical

basis for the model is discussed and a general outline of its major

components is given. Readers not familiar or interested in the

theoretical aspects of MRMI may skip this section and proceed to the

general outline of the model without sacrificing their understanding

of how the model works. The general description includes the major

operating featu-a s of the model, the variables it forecasts and data

sources for estimating its coefficients. The chapter also includes

a brief description of how direct impacts are incorporated into

regional forecasts in order to estimate their multiregional indirect

and induced consequences.

Chapter 3 describes in detail the data development activities

that are required to estimate regional development impacts. The

chapter discusses scenario development in both national and regional

economic contexts and data sources for estimating macroeconomic and

direct impacts data. Considerations for ensuring consistency

between exogenously estimated data and MRMI's internal data

structure are outlined as are issues in defining appropriate impact

regions for analysis.

Chapter 4 is devoted to model execution and the interpretation

of its output. As MRMI forecasts are based upon macroeconomic,

national inter-industry and regional projections, the model must be

--.-
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executed in stages. The sequencing of these stages is discussed in

some detail to enable the analyst to appreciate the activities

invl.ved in producing regional economic forecasts. The structure of

MRXI's output is also identified and programming aids for analyzing

regional forecasts and regional development impacts are described.

Appendix I contains a case study application of MRMI on the

Coosa River Navigation Project. This study, commissed by the Corps.,

illustrates how macroeconomic and direct impacts data are estimated

in a real planning application. The appendix comprises a general

overview of the project to give the data development sections an

appropriate context, and the procedures that were undertaken to

produce regional baseline and impact projections. Readers should

refer to this appendix as they proceed through the main body of the

User Manual.

The two other appendicies are included in the User Manual for

reference purposes. Appendix II is a glossary which defines the

fundamental economic and demographic terms in MRMI. This appendix

should be referenced if either the terminology in the text of the

manual is not clear (if the exact definition of the term "output",

as defined for modeling purposes, is not known, for example) or

consistency Issues arise when developing direct impacts data.

Appena.,x III is supporting documentation for direct impacts

estimation procedures used in the Coosa River Navigation Study

(Appendix I) and serves no direct purpose for the User Manual,

itself. Another appendix, Appendix IV, comprises a Training Manual

for a course on evaluating Corps waterway projects using MHRMI.

References to data and other information are provided in footnotes

to the main text of the report.

-4-



CHAPTER 2

INTRODUCTION TO LOCATION THEORY

AND THE MULTIREGIONAL MULTI-INDUSTRY (MRMI) MODEL

When estimating regional development Impacts of large-scale

projects, It is important that users of modeling systems understand

what the models can deliver and how they produce the results that

they do. This chapter is intended to serve this purpose. It first

describes the fundamental theoretical basis for the MRMI model

before detailing its structure and operating procedures. It also

serves to highlight the model's capabilities and to outline the

basic inputs required to produce a forecast. General procedures for

simulating regional development impacts in the model are also

discussed.

2.1 Location Theory and Regional Economic Change

The theoretical basis for MRMI is embodied in the principles of

location theory, a branch of economic thought that has been in

existence since the early 1800's. Location theory is a theory about

where firms survive, and as such makes assumptions about the

behavior of society as a whole, rather than merely about the

entrepreneur who is making a location decision. Even though

theories of location are couched in terms of individual decision

making and assume profit maximization, these theories do not have to

suppose that locators actually behave In this profit maximization

manner, but rather that society's economic pressures create location

patterns which appear as if firms located to maximize profits.

-5-



Central to the theory is the concept of location rent. In its

simplest form location rent is a measure of economic advantage and

is directly related to the costs of shipping a producer's goods to

the marketplace. Typically, then, locations with higher location

rents are those with lower transportation costs to markets and/or to

sources of major production inputs. Location theory postulates that

location rents result from a bidding process among alternative

producers. The land use (producer) that bids highest is the one

that can reap the greatest economic advantage from the locational

attributes and, as a result, displaces other potential users.

Location rent can be considered as a factor payment to landlords

because of the land's locational amenities, or as profit if the

landlord and production entity are one and the same. The notion of

profits exists through the interaction of a demand curve for a good

and the location of producers. That is, producers will enter the

market until a supply-demand equilibrium exists. But, as land is a

finite commodity, producers must locate further and further from the

marketplace, incurring greater transportation costs, until the costs

of production (including transportation costs) equal the market

price. At this marginal location, location rents are zero and a

competitive equilibrium between supply and demand exists.

* These concepts can be illustrated by a simple example.

Consider a market located at the origin in Figure 2-1 for a single

good. Producers f tho r),ood ran locate anywhere along the line

reprec;ented hy th, . .. ,. In ihe dl.i ,ram. DD r'preent , i downward

:::k• .. . .- -.-.-..-.-..........................................................-.--.--...--. ".....'....-..'.. . . ::. il :
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sloping demand curve with a standard negative price elasticity

associated with it. SS denotes the supply of the good to the

marketplace, but note that it represents the cumulative supply of

the good as distance from the marketplace Increases. Costs

associated with production are the sum of two components: the

average variable cost of producing the good, (AVC) which is assumed

to be the same for all firms and the cost of transporting products

to the marketplace, T, which increases with distance. In a

competitive equilibrium, entry into the market will occur until unit

production costs plus shipping equal the price of the good (given a

static demand curve). The concept of location rent follows directly

as the difference between the price of the good, set at the marginal

producing location, L , and the average variable costs of

production plus shipping costs. Thus, at location LI, location

rent is:

LR = P -(AVC + T (2-1)

Location rents are highest near the marketplace, where shipping

costs approach zero and decline monotonically to L, the marginal

producing location.

We can use this laLter observation to illustrate how a

competitive bidding process determines the location rent at any

given location by introducing a second good into the marketplace

having different cost and price characteristics. In Figure 2-2, the

location rent surftce f r the first good is represented by the curve

-8
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LR and that for the second good by LRII. Because of its

particular cost and price characteristics, producers of the second

good are able to outbid producers of the first to the point Lc in

the figure. Beyond that, location rents associated with the first

good are higher. Assuming that landlords are profit maximizers, the

location rent curve for the marketplace would be discontinuous,

composed of LR from the L to Lc and LRI from Lc to L. Produc-

tion of the first good would occur only beyond L • In a marketplacec

with many goods, the location rent surface would obviously become

progressively more complex.

In the MRMI model, the concepts relating to location rents are

similar, but important differences exist. First, locations in the

model are not continuous, but rather, consist of discontinuous

regions in which producers may locate. Second, land is not as

"finite" a resource as in the example, precluding much of the

competition between producers of different goods for land. Third,

the quantities of goods produced by different establishments within

the same industries are discontinuous, thereby eliminating smooth

location rent surfaces. Fourth, factors other than location rent

influence the location decisions of producers, distorting "optimal"

location patterns further. Finally, the process of adjustment by

producers to equilibrium location patterns is constrained by

existing plant and equipment; given a change in demand, producers of

a good cannot respond instantaneously because of inertia brought

about by previous investment decisions.

-10-
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But the influence of location rent upon the distribution of

production among regions is conceptually identical and can be shown

by examining the basic structure of the model. Consider a scheme

where there are R locations and N communities. Each "location" Is

characterized by a region, such as a county or economic area, where

both producing and consuming activities can take place. At each

location producing a commodity, say n, there may be any number of

firms, but we are interested in the aggregate production of the

commodity in the region and thus consider total regional production

to be equivalent to that of a single establishment in the previous

example. If we consider the situation for a market located in a

region h (Figure 2-3), we see that it is supplied by producers from

various producing regions r - (1, 2, ... , 6). As quantities

produced by each region are discontinuous, the cumulative supply

curve is represented by a step functon. The vertical distance of

one step equals the average variable cost at r plus the cost of

transporting a unit of commodity from r to h.

As before, location rent per unit of output, LP, is defined as

the difference between the market price, P, and the sum of the

average variable cost, AVC, and the unit tranport cost, T. Average

variable costs include normal returns on investment plus any portion

of land rent that is not associated with location (usually

agricultural land value). This relationship is characterized by the

equation:

LR = Ph - AVCr - Th (2-3)r-1r-

7: '-
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Instead of using price as a variable, however, an identity

established earlier, where the price of a commodity is equival.-nt to

the average variable cost plus transport cost ar the marginal

producing location, m, can be used to develop a fundamental

relationship in the model. That is, if

Ph AVCm + TMh (2-4)

then:

LRr - (AVC - AVC ) + (Tmh-Trh) (2-5)

Location rent is thereby equal to the difterence between the average

variable costs at the marginal location m and location t 4|us the

difference between transport costs from these regions.

Note from equation (2.3) that location rent can take the form

of either profits or as rent payable to landlords, as was discussed

earlier. But while they are theoretically equivalent, it Is

conceptually clearer If we consider the location rent term as

profits. Then, the incentives for shifting production from one

region to another become apparent. Under the conditions

hypothesized in Figure 2-3, individual firms always have the

incentive to relocate to regions permitting higher profits, and

therefore a locational equilibrium cannot exist. For example, in

Figure 2-3, if production in location 6 were to relocate to location

1, the supply curve in market h would shift downward inducing a

decrease in the market price and In the profits received by all

producing locations (Figure 2-4). In fact, If all firms relocated

-13-
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to the most favorable location, equilibrium would be achieved and

profits would decline to zero.

But this assumes that all other locational factors would remain

constant, an assumption that cannot he supported when considering

regional economic change. For example, if relocation of the

industry from the marginal producing region induced a change in the

supply curve for market h, prices would decline causing an increase

in demand for the commodity. This would stimulate increased

production by existing producers or encourage entry into the market

by new producers. Furthermore, increased production would create

additional demand for labor and therefore would increase wage rates

relative to other locations (changing the average variable cost term

for the region). Labor force migration to these areas In response

to higher wage rates would also create excess labor demand while in

marginal producing regions, wage rates might decrease.

The changes brought about by these adjustments would not stop

there, however. The migration of labor to more favorable producing

locations would increase the demand for goods and services and thus

would increase prices. Furthermore, increased production to satisfy

greater consumption demands could increase input prices.

In essence, if production located to more favorable locations

in response to location rent alone, the prices of all commodities

and inputs would likely change causing location rents to change for

all industries in all other regions. There is no way to determine

theoretically the net magnitude or direction of these changes since

-15-



both the supply and demand curves for all commodities and inputs are

continuously shifting in different directions.

We can, however, characterize the economic processes taking

place if we are willing to alter the way we observe the system, for

example, by viewing these processes like we do a series of snapshots

or frames in a motion picture. In effect, we are imposing some

structure, or order, upon the system which, although it may not

precisely mirror the myriad of processes taking place, allows us to

organize them into a system of equations for tracking and

forecasting regional economic change. In MRMI, structure is imposed

by representing locational change as a recursive dynamic process.

The series of "snapshots" are fixed intervals of time -- each a

single year -- where at the beginning of the period there is a set

of profits which vary by location to which industries adjust by

relocating. The relocations, however, cause changes in profits

which are recognized at the beginning of the next period causing

another round of relocations, and so on. How this characterization

is transformed into an operational model is the topic of the next

section.

2.2 Theoretical Structure of MRMI

The equations that are used to estimate regional economic

activity in the U.S. reflect the processes by which major production

and household location decisions are made. For example, a firm is

motivated by profit and the decisions to change the production level

-16-
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at existing sites or to start production at new locations are

related to profit maximization motives. That is, if one location

yields higher profits than others, there will be an incentive for

the firm to locate there or increase production If the firm is

situated at that location. Differences in profitability between

regions are a function of differences in production and

transportation costs between the regions.

As the location decisions of Indi'stries depend on regional

differences in production costs, the regional patterns of investment

depend on the production decisions. In fact, a firm's decision to

build a new plant or increase production capacity in a region is

made concurrently with the production decision. That is, the

location of industry also determines the locations of investment

demand. Therefore, in the MhMI model, region<,l investment demand is

related to the changes in regional production. The location of jobs

by place of work is also related to production.

The location decisions of individuals are similar to that of

firms. Individuals migrate to regions if the regions have low

unemployment rates, high wages, and good employment opportunities.

Thus, the MRMI equations that forecast population are formulated to

include changes in employment by place of residence, and relative

unemployment in the region.

The estimates of regional final demand are derived

endogenously, reflecting demand both by consumers and industries.

In other words, regional demand is induced by changes in regional

production patterns and not vice-versa as in Input-output models.

-17-
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MRMI is composed of four major blocks of equations:

o industry location;

0 labor force and demographics;

o final demand; and

o transportation and interregional trade.

The structure of these blocks, their explanatory variables and the

interdependencies of their various components are described below.

2.2.1 Industry Location

The principal driving force in the model is a set of industry

location equations that explain changes in output by region using

independent variables that represent components of profits. The

explanatory variables include location rent, the value of land,

prior investments in equipment, prior production, and a,,glomeration ....

variables which are identified as population density, the economic

size of major buyers, and the economic size of major suppliers. The

agglomeration variables represent external effects on the industry.

In addition to transportation and other costs, the proximity of

buyers or suppliers and population density are used as independent

variables in location equations.

A set of linear regression equations, one for each industry,

estimates a region's share of output relative to national output.

The general form of these equations is:

Qg~ f RVL"D gISgE)
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where:

Qg regional share of output relative to
national output for Irdustry j in region g

Rg location rent frr in region g,

V=Ig  value of land per acre in region g,

Dg f total demand for j in region g,

Sg  = prior supply of j in region g,
j

IS input scarcity of J in region g,

EQ9 = gross equipment purchases by j in g.

Variables on the right-hand side of the equation are lagged

variables from year t-l. The location rent associated with an

industry embodies marginal costs of shipping products, marginal

transportation costs of obtaining inputs, and labor costs. Total

demand and supply variables proxy for individual buyers and

suppliers of an industry's products.

2.2.2 Labor Force and Demographics

Once the location of output is determined and the changes in

production are estimated, employment by place of work and by place

of residence, labor force, and population are derived in the

demographic block of the XR.MI model. Changes in the location of

production influence the decisions of individuals to migrate and

-19-
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locate in the region. Using this framework, the first set of

equations in the demographic component of the model explains changes

in jobs by place of employment and by Industry in a region as a

function of:

o level of output, and

o level of capital investment.

Next, total jobs by place of work are adjusted for estimates of net

commuters and multi-job holders to derive employment by place of

residence.

As previously stated, individuals are assumed to relocate in

response to regional labor market conditions. Thus, the MRMI model

forecasts population migration by age-race group as a function of:

o regional wage rates;

o changes in regional employment; and

o labor surplus or deficit in the regions.

If a region's unemployment rate is lower than the national rate,

then there is a labor surplus in the regional labor market. A

surplus in the labor market of a region will induce population to

migrate out of the region. Regional population is derived by

adjusting prior population by age-race group for natural changes in

population and estimates of population migration.

The final set of equations of this block explain regional

payrolls by industry and are related to:

o employment; and

o capital investment.

-20-
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Next, regional personal income Is derived from payrolls and other

components of income.

2.2.3 Final Demand

Total regional demand by industry consists of the following

major groups:

o intermediate demand by other industries;

o personal consumption expenditures;

o equipment purchases;

o construction expenditures;

o government expenditures; and

o foreign exports.

Personal consumption expenditures by industry sector and region are

formulated to depend on regional personal income. Regional

equipment expenditures by industry, and construction are formulated

to depend on changes in output and the level of output by industry.

Residential and related private construction expenditures, and

public construction expenditures are related to regional personal

income, while other private construction expenditures are related to

output. Government expenditures and exports are derived using either

prior estimates of these variables or personal income. Finally, the

intermediate demand estimates are derived by applying technical

input-output coefficients to the estimates of regional output.

-21-
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2.2.4 Transportation and Interregional Trade

An important feature of MRMI which distinguishes it from most

regional models is its ability to recognize the multiple

Interdependencies among regions. These interdependencies are

characterizied by transportation variables which are input to

regional location equations. Costs of shipping a marginal unit of

production both to and from each region are determined from the

solution to a linear programming transportation problem and reflect

the comparative advantages of the county or SMSA/economic area with

respect to surrounding areas. In this way, the competitive economic

structure among regions is recognized.

The transportation sub-model in MRMI is a classical

transportation problem where the total cost of transporting a

commodity between producing regions and market regions is

minimized. Each region's production of a commodity is limited by

its production capacity and shipments of each commodity to each

region (including shipments within the region) are constrained by

that region's demand. The LP submodel requires a set of inputs

which include transportation rates for shipping each commodity

between any pair of producing and market regions. It also requires

total interregional exports and imports of each commodity. The

exports constrain the total shipments out of a region while imports

limit the shipments into a region.

-22-
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The outputs of the submodel Include optimum shipments of

commodities among regions (regional demand and supply) in addition

to shadow prices--marginal transportation costs of shipping

commodities into and out of each region.

2.2.5 Synthesis

Although the internal detail of MRNT Is in four separate

blocks, the model operates in a single f-amework with many

interdependencies and linkages among its various components. A

simple schematic design showing the interdependencies of the four

components is presented in Figure 2-5.

Within this framework, MRMI develops detailed projections of

economic and demographic activity. The model estimates output,

employment, earnings, personal consumption expenditures, defense

expenditures, exports and imports for 104 industrial categories. In

addition, expenditures on equipment are reported for 73 equipment

purchasing sectors which either correspond directly to the above

industrial categories or are some combination of them. Construction

expenditures are estimated for 26 construction sectors, and 24

general government sectors are used to report data on government

expenditures, including construction expenditures and employee

compensation. Demographic statistics for four age and two race

cohorts are also estimated for each forecast year. Other variables

that are projected Include personal income, transfer payments,

in-commuters and civilian unemployment. Sectors and

-23-
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groupings defined in the forecasting model are shown in Table 2-1.

The industrial sector classification used In the model is based upon

the Department of Commerce input-output table. Sector

disaggregation extends to the 2 and 3 digit Standard Industrial .' -

Classification (SIC) levels.

There are two operating versions of the model. One version

considers the county as the basic geographic unit of analysis. The

other considers the U.S. in terms of 585 regions consisting of 266

Standard Metropolitan Statistical Areas (SMSAs) and 183 non-SMSA

portions of Bureau of Economic Analysis (BEA) economic areas.

(Where SMSAs or non-SMSA portions of BEA areas cross state

boundaries, the regions are disaggregated, accounting for the total

of 585 regions. This facilitates aggregation to the state level,

when necessary.)

The coefficients for explanatory variables in the equations of

both versions of the model have been estimated from cross-sectional

data collected for 3,103 counties of the United States. These data

are based upon observations and estimates of county economic and

demographic parameters for the years 1970 through 1974. Selected

economic variables in the data base, notably earnings and

employment, have recently been updated to 1976; historical

population data will soon be current to 1980. Table 2-2 presents a

summary account of major data sources used to create the regional

data base.

-25-
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TABLE 2-1

SECTORS IN TrM MRMI FORECASTING MODEL

Industry Sectors SIC Numbers

1 Livestock 072, 074, 013, 0193, !014
2 Crops 011, 012, PT014, 0192, 0199, 071, 073
3 Forestry 08
4 Fishery 09
5 Iron & Ferroalloy Ores Mining 101, 106
6 Nonferrous Metal Ores Mining 102, 103, 104, 105, 108, 109
7 Coal Mining 11, 12
S Crude Petroleum i Natural Gas 13, -138
9 Stone, Clay, Chemical & Fertilizer

Mining 14
10 Ordnance
11 Meat Products 201
12 Dair Products 202
13 Canned & Frozen Products 203
14 Grain Mill Products 204
15 Beverages 208

16 Miscellaneous Food Products 205, 206, 207, 209
17 Tobacco Products 21
18 Fabrics & Yarn 221, 222, 223, 224, 226, 228
19 Miscellaneous Textiles 227, 229
20 Apparel & Knitting . 225, 23-239
21 Miscellaneous Fabricated Textiles 239
22 Lumber & Wood Products 24
23 =urniture & Fixtures 25
24 Pilp & Paper Mills 261, 262, 263
25 Paper Products 264, 265, 266
26 Printing & Publishing 27
27 Industrial Chemicals 281
28 Plastics & Synthetics 282
29 Drugs 283
30 Cleaning & Toilet Preparations 284
31 Paints & Allied Products 285
32 Agriculture Chemicals 287
33 Miscellaneous Chemicals 286, 289
34 Petroleum Refining 29
35 Tires & Tubes 301

- 36 Miscellaneous Rubber Products 302, 303, 306
37 Plastic Products 307
38 Leather & Leather Products 31
39 Stone, Clay & Glass Products 32
40 Iron & Steel 331, 332, 3391, 3399
41 Copper 3331, 334, 3351, 3362
42 Aluninum 3334, 3352, 3361
43 Miscellaneous Non-Ferrous MetaLs 3332, 3333, 3339, 3356, 3357, 3369, 339
44 Metal Containers 341, 3491
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45 Heating, Plirnbin', Stamping &

Screw Products 343, 345, 346
46 Structural Metal Products 344
47 Miscellaneous Fabri'ated Metal

Products 342, 347, 348, 349, -3491
* 48 Engines & "irblnes 351

49 Farm Equiment 352

.50 Construc-ri Mining Equipment 353
51 Metal Working Machinerl 354
52 Industrial Machiner ' 355, 356

53 Office & Computer Machines 357

54 Service industrv Machines 3c3
55 iscellaneoui Machinenv 259
56 Electrical AppAratus & Transmission

Equipment 361, 362

57 Household Axplianc.:e s 363
58 Electric Lightng ; Wiring Equipment 364
59 Radio, T.7. & Zcczunication Equipment 365, 366
60 Electronic Components 367
61 Miscellaneous Electrical Items 369
62 Motor Vehicles 371

63 Aircraft & Parts 372
64 Railroad Equipment 374

63 Miscellaneous Trarsportation Equipment 373, 375, 379
66 Scientific & Medical instruments 381, 282, 384

67 Optical, Photo ESc-ipment & Clocks 383, 385, 386, 387

4 68 Miscellaneous Manufacturing 39
69 Ccmunication 48

70 Electric Utilities 491, 4931, 4939
71 Gas Utilities 492, 4332
72 Water & Sanitar-! Services 444, 495, 496, 497

73 Finance 60,61, 62, 67

74 Insurance 63, 64
75 Real Estate 65, -656, 66

76 Hotels & Other Lodging Places 70

77 Personal & --epair Services 72, 76, -769
" 78 Business Services 73, 769, 81, 89, -892

79 Automobile Repairs 75

80 Amusements & Recreation 78, 79
81 Medical Services 80

. 82 Educational & 'nonprofit Organizations 82, 84, 26, 892
83 Post Office
84 Federal Government Enterprises

85 State & Local Government Enterprises
86 Construction 138, 15, 16, 17, 656
87 Maintenanca Construction

88 Railroad Transportation 40, 474
89 Buses & Local Transportation 41
90 Trucking & Warehousing 42, 473

-27-
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TABLE 2-1 cont.)

91 Water Transportation 44
92 Air Transportation 45
93 Pipe Line Transportation 46

94 TransDortation Services 471, 472, 478

95 Wholesale Trade 50
96 Lumber, Hardware, Farm Equipment Stores 52
97 General Merchandise Stores 53
98 Food Stores 54
09 Automotive Dealers 55, -554

100 Gasoline Service Stations 554
101 Apparel & Accessory Stores 56
102 Furniture Stores 57

103 Eating & Drinking Places 58
104 Miscellaneous Ratail Stores 59
105 ?r4 vate .Households 88

106 State & Local Governments 92, 93

107 Federal Civilian Government PT91
108 Arned Forces PT91

Ecuipment Purchases by Sector

OutDut Sectors

1 Agriculture 1-4
2 Mining 5-7, 9
3 Oil, natural gas 8

4 Construction 86-87

5-63 Manufacturing 10-68
64 .ailroad 88

65 Trr-ucklng 90
66 Buses, waterways, and pipelines 89, 91, 93, 94
67 Air Transport 92

68 Cormunication 69

69 Electric utilities 70

70 Gas and water utilities 71, 72

71 Trade 95-104
72 Services 73-82
73 Personal auto

-28-
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TABLE 2-1 (cont.)

Construction by -lype

Private Constr'ictLon

I Single-family and mobile homes
2 Multi-family
3 Hotels, motels, cabin

4 Res. additicns and alterations
5 Industrial
6 Offices

7 Stores, restaurants and garages
8 Religious
9 Educational, private

.0 Hospital, private
11 Farm
12 Oil and gas irilling
13 Aailroad
14 Telephone and telegram
15 Electric utilities
16 Pipeline and gas utilities
17 Miscellaneous, p-ivate

Public Constr-ction""

18 Mlita.,
19 Conservation and development
20 Righways
21 Public educational
22 Public health

23 Sewer systems
24 Water systems

25 Housing and urban development
26 Miscellaneous, public

-29-"
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TABLE 2-1 (cont.)

Federal Government Expenditures by .Function

I National defense, excluding contract procurement

2 Inter-Tational affairs and finance

3 Space research and technology

4 Farm incomes stabilization
5 Water resources and power

6 Land management

7 Mineral r-sources

8 ol'ution control and abatement

9 .Rec-reat nal resources

10 Air trinsportation
11 Water transportation
12 Ground transportation
13 Other commerce
14 Commun.ity develcpment and housing, including rural

15 -5ucation and manpower

16 lie a1-h
17 Inccme security

18 7eterans benefits and services

19 General goverr-ment
20 Grants
21 Transfers

22 Loan5

miscellaneous Variables

Total household payroll

State ind local government payroll
Federal qo7ernment payroll

Mi 4 lta-y payroll
Total ear.i . :ngs by place of work
Coimnuters income

Total earn-Lnqs by place of resid-nce

Property incom-"
Transfe-r pa'.nrents
ocial insurance payment

?ersca - income

* nccmit te'_s

Civilian persons employed by place of residence
C-I ,ian labor force

Civ t inemoloyment
T7renr. titioni and trade output (17 sectors)
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The'coefficients of the equations in the model are estimated by

ordinary least squares procedures, using pooled cross-section and

time-series data for the years 1970-74. The parameters are

estimated using each county (or region) as an observation; that is,

there is a separate equation for each industry but the same

coefficients are used for a given industry in all regions. The

decision to estimate coefficients with cross-section data is based

on the hypothesis that both over time and across regions the same

industries show the same basic economic behavior. In other words,

the regional values of the estimated variables are a function of

various other regional variables and their long-run behavioral

relationship is assumed to remain stable. However, in order to

capture the influence of those intangible economic, political and

environmental conditions which are characteristic of a region but

are not explicitly specified in the equations, regional estimates

are corrected by a unique constant. In general, final estimates of

regional economic activity are produced by adding to each forecast

variable the value of residuals derived from OLS estimation

procedures. The unique constant for a region with favorable

economic or environmental conditions over the historic period, for

example, would be positive.

The model's structure is recursive; supply and demand data

associated with year t are used Lo forecast variables in year t+l.

The output block contains the principal driving equations of the

model from which employment, population, earnings, personal income

-33-
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and various components of regional final demand -- consumption,

government expenditures, investment and foreign trade -- are derived.

All dependent variables in the model's equations are expressed

in terms of regional shares of national totals rather than regional

levels of output, employment, etc. This approach reduces serial

correlation in coefficient estimates while still providing a

straightforward means of estimating economic activity in forecast

periods through the scaling of regional shares to exogenous national

control totals. National controls are derived from INFORUM, the

interindustry input-output model developed by Professor Clopper

Almon, Jr. of the University of Maryland.I  In addition to

producing more reliable coefficient estimates, forecasting regional

economic activity in terms of shares provides two additional

advantages. First, the procedure ensures consistency with more

reliable aggregate national forecasts and thus provides the required

stability for generating long-term regional projections. Second, it

expands the range of applications which may be undertaken with the -

model; exogenously specified policy impacts can be input through

either the regional or national components of the model.

MRMI Is one of the most extensively documented multiregional

models in existence. Additional information about its theoretical

ISee Clopper Almon, Jr. et al, 1985: Interindustry Forecasts

* of the American Economy. Lexington, Mass: Lexington Books, 1974.
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structure, data sources, and estimating procedures may be found in

II
a3everal references. 1

2.3 Simulation of Regional Development Impacts

The indirect and induced impacts of public or private sector

projects are calculated using the model by comparing a "perturbed"or

impact forecast, which incorporates direct impacts attributable to

the project, to a baseline forecast. The baseline forecast is

constructed by first specifying a macroeconomic forecast, which

consists of projections of gross national product, labor force,

population, government spending and other variables. These

projections are, in turn, the primary input data to INFORUM, the

interindustry model that produces national control totals by

ISee, for example, Curtis C. Harris, Jr., The Urban Economies,

1985: A Multiregional, Multi-Industry Forecasting Model.
Lexington, MA: Lexington Books, 1973; Curtis C. Harris, Jr. and
Frank E. Hopkins, Locational Analysis: An Inter-regional
Econometric Model of Agriculture, Mining, Manufacturing and

Services. Lexington, MA: Lexington Books, 1972; Curtis C. Harris,
Jr., Regional Economic Effects of Alternative Highway Systems.
Cambridge, MA: Ballinger Publishing Co., 1974; Curtis C. Harris,
Jr., "New Developments and Extensions of the Multiregional
Multi-Industry Forecasting Model', Journal of Regional Science,
20:159-172, 1980.

-
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industry and major economic indicator for MRMI. The regional

baseline forecast results simply by constraining the MRMI's model's

industry forecasts, aggregated over all regions, to the national

control totals.

Procedures for developing the impact forecast vary according to

the type of policy change being incorporated. While changes in

policy at the national level require respecification of the

macroeconomic and national interindustry forecasts, policy

Initiatives at the regional level usually do not, as investment

associated with the latter is typically considered to represent a

transfer of resources rather than a net addition to total national

wealth. This procedure, it should be noted, implicitly assumes that

transfers of economic activity among various industry sectors at the

national level are not required to support the Investment, ie. a

given regional investment does not significantly change the

distribution of total U.S. demand for the goods and services it

produces. While in some cases, such as the construction of the

Interstate Highway System, this assumption is probably invalid, it

is not likely to introduce significant errors into regional

forecasts in most applications.

Regional forecasts are "perturbed" by adding the direct impacts

for a given year to the appropriate items in the regional data base

before the data are used as lagged independent variables in the

following y(ar's output equations. To explain this procedure,

('0t1I(d r .t p ron ,.ct that imp i,'t s only one con,;rru-tlon sector, 1, In
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a single region over a specified time period. The dollar magnitudes

of these direct impacts are estimated outside of the model

framework, usually from sources familiar with project construction.

These calculations result in a vector of construction dollars,

Ci(CilCi2 ... ), that will be spent in the region in addition

to those expenditures that are already anticipated for that sector

in the baseline forecast. The construction increment for year t,

Cit. is therefore added to the value of costruction, Cit,

estimated by the model for sector I and year t before the next

year's forecast is made. As construction is a component of total

regional demand, and as the latter is a lagged independent variable

in industry output equations, an exogenous change to construction in

year t impacts output and other economic variables in year t+l. The

differences in economic activity in year t+l between estimates in

the baseline forecast and estimates in the forecast using the

modified lagged input data constitute the indirect and induced

impacts associated with the direct construction impact in year t.

These concepts are illustrated In Figur, 2-6.

Clearly, most projects directly impact several econom:c

activities and regions over time. However, the procedure for

incorporating these impacts is, in principle, the same. Rather than

adding a direct impact estimate to a single economic activity, a

vector of impact estimates is added to specified sectors In

appropriate regions for each year. Tn other words, the added

complexity is merely an accounting rather than methodological

problem.
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CHAPTER 3

INPUT REQUIREMENTS FOR SIMULATING REGIONAL
DEVELOPMENT IMPACTS

Projections of regional development impacts through a modeling

framewoik such as MRMI are only as reliable as the data used to

drive and perturb the model. While data need not be developed to

estimate model coefficients (to "customi.e" the model to the region

under study, so to speak), input requiren,'nts for forecasting with

MRMI remain, as both national data and regional direct impact data

must be developed for scenarios. This chipter details these

requirements and introduces definitional considerations that must be

followed in the data development stages in order to produce

reasonable impact estimates.

3.1 Major Input Requirements

3.1.1 Considerations in Developing National Controls

As discussed in Chapter 2, regional liseline and impact

forecasts require a set of national controls to enable M!RMI

estimates of regional shares to be converted to levels of economic

and demographic activity. These national controls are derived in a

two-stage process whereby first, a macroeconomic forecast is

developed and then a national Inter-industry forecast is made. As

an existing national input-output model, 'rFORITM, Is used to derive

the latter, major data development activit les at the national level
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involve macroeconomic forecasting and the conversion of INFORUM

projections into a form compatible with data definitions in MRMI.

The macroeconomic forecast required for INFORUM is not a true

macroeconomic forecast in itself as this national inter-industry

model contains an endogenotis macroeconomic component. Rather, the

exogenous forecast consist,; of a set of projections of key

parameters which are subsequently used to constrain the INFORUM

macro to prescribed growth rates. As few as a dozen key

macroeconomic series must 'e developed for this purpose.

Before projecting the-e series, however, it is necessary to

determine whether a single set of national controls are appropriate

for both baseline and impact scenarios. For most applications, a

single set of national controls, and thus a single macroeconomic

forecast, is used in all regional scenarios. This follows from the

assumption that regional development activities, whether publically

or privately Initiated, usually involve a transfer of national

resources from one region to another rather than a net addition to

national wealth. Thus, the impacts that result from investing, say,

$1 billion in a given region occur as the difference between

economic activity In the region with the investment and economic

activity in the region had the ti billion been invested elsewhere.

This is an Important assumption to consider, for if the national

economic consequences of regional economic development activities

are mlsspecifted as an increase In ndtional wealth, comparative

regional benefits will be oerstarod.

-40-
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There are occasions when macroeconomic growth estimates should

be different for baseline and impact scenarios, but these are

usually large-scale multiregional projects which are a-companied by

changes In revenue-producing policies at the state or ;ederal

government level. For example, an evaluation )f the National System

of Interstate and Defense Highways would require changing the

macroeconomic forecast for the impact sceiario to incorporate

revenue-producing policies (gasoline excise taxes) adopted by the

federal government in conjunction with th- construction of the

highway system. In general, however, projects requiring

respeclfication of macroeconomic activity are rare.

INFORUM requirements for mcroeconomic guidelines for

developing national Interindustry projections are few. The set of

variables projected exogenously in the evaluation of the Coosa River

Navigation Project consisted of the following:

o population

o households

o percentage of households with age of head 25-34

o government spending (boch federal and state and local)

o per capita disposal incone

o labor force

o military employment

o civilian employment (total, farm, non-farm, government)

Though few variables are exogenously specified and most of these

variables are published in government and private sector forecasts,
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typical forecasting horizons associated with the evaluation of Corps

projects severely limit the number of data sources that can be used

to develop macroeconomic projections, as most long-term forecasts

extend only to 1990 or 2000. Very long-term forecasts of several of

the macroeconomic vartables required for INFORUM are, however,

published by -he Bureau of Economic Analysis, U.S. Department of

1
Commerce. 0 her variable; not available from this source must be

extracted fromi other forecasts or projected independently using

simple estimated relationships between the desired variables and

long-term data series that are available. Examples of these

procedures, used In the evaluation of the Coosa River Navigation

Project, are given in Appendix 1.

Some additional points to remember when forecasting

macroeconomic growth are a-3 follows:

o All dollar values must be expressed in 1972 dollars to be

consistent with INFORUM input requirements; appropriate
deflators are available from the U.S. Department of Commerce
Survey of Current Business series.

o Macroeconomic projections may be specified in ten-year
uintervals; INFORUM will interpolate intervening year values
automatically.

o As OBERS projections extend only to the year 2030, project
evaluations which use a longer planning horizon must be
based tpon macroeconomic estimates extrapolated from this
point In time; no comparable alternative projections have
been fcund upon which to base a macroeconomic forecast.

lBureau of Fc,)nomic Anal isl.s, 1980 OffERS REA Region.il

Projections. Volume 1: Metiodology, Concepts and State Data. U.S.

Department of Commerce, Washington, D.C., July 1981.
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While the considerations for developing a macroeconomic driver

for the national inter-industry model setm extensive, it should be

noted that the "accuracy" of such forecasts Is not critical,

particularly when a single set of national controls is used to

generate regional baseline and impact forecasts. This is so for two

reasons. First, as regional development impacts are calculated by

comparing an impact to a baseline scenario, it is more important

that the national contexts associated with each are consistent with

each other in a relative rather than absolute sense. Second,

forecasting horizons longer than 10 to 15 years from the present

accumulate so much error that evn the most careful specifications

of macroeconomic parameters cannot he expected to yield more than

educated guesses about the long-term outlook for the U.S. economy.

Structural changes in the U.S. economy, which are more or lessi (....

inevitable but still cannot be anticipated, and International

conflicts or other catastrophic events that could occur over the

period will likely charge the economy significantly but in a way

which, at present, is indeterminant.

Procedures for converting INFORUN output into a form compatible

with MMI input requirements are straight-forward. For output,

personal consumption expenditures, defense and other variables,

200-sector detail at the national level is aggregated to 10 4-sector

detail for MRMI. Equipment and employment estimates must be

expanded to 73 and 108 sectors, respectively. All dollar values are

converted from 1977 to 1976 dollars. As user interaction is not
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required at this stage, further elaboration about the methodology is

not necessary.

3.1.2 Form and Structure of Regional Impact Data

If ViRMI is to provide reasonable estimates of regional

development benefits, impact data must be consistent with variable

definitions in the model because coefficient estimates are based

upon rigid conventions imposed upon the data. In formulating

scenarios, it is the users responsibility for providing direct

impacts data. MRMI calculates the indirect and induced impacts

associated with these direct stimuli to regional economies. As

dicussed in the previous chapter, the model characterizes regional

economies in terms of distinct sectors which are groupings of 2, 3

and 4-digit SIC industries and in terms of variables such as output,

employment, payrolls, etc. Dollar data are expressed in thousands

of 1976 dollars while demographic data (e.g., employment,

population, etc.) are actuals.

Typically, the evaluation of regional development impacts

involves two phases of the project under investigation: one related

to construction and the other to the operation of the project.

Direct impacts associated with each phase usually affect different

sectors of the model.

When characterizing the construction phases of the project,

direct Impacts should he expressed In terms of construction and

,'pl I pment expend ittr (?oi ;t ri-mr ti on ,xpenditures, as defined in
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the model, account for .ii fpend'irs ecn te equipment purchases.

A total of 26 expenditure categories are rccgnized, lncludin.g 17

private and 9 public construct, n citegories. irter"Jay construction

would Impact Public Construction - Watr S,-sren3 'SeL tI-n 2,), for

example. While the equlnment expedlture ,orponent (-,f the model

recognizes 73 Expenditure categories, it is import.irt to note that

direct equipnent expendttnre !pircts crc associate!, with the bivers

of equipment, not the producer';. Thu.., d rert ..p : .s:; clated

with waterway construction incr,,ment Eqm'. Purchasing Sector 66

- Buses, Waterways, and Pipelines.

Note that direct Impacts A:re .ssc! to-d with exp.idi!rire

categories rather than employment, as In other models. MRMI is

structured such that direct empzoymcrnt imn;aC1:3 asSoclated with

construction and equ:'pment expenditures are conse.,uences of these

expenditures through em?1oyment eqlatlons In The model. Thus, the

development of direct Impact data (uring the constrnictlon phase of

the project I; striightforward, involving only the T apping cfi

expenditure data it.to appropriate coost r_(; I nA- iq.ilpment

sectors. As the model projects regional economi,: activity on an

annual basis, direct impict data must he expr e;sed in annual ternms

in order for MRMI to crlculat e mn Ire t <mA I nmoer Impacts

correct ly.

Direct Impacts associated x.i-h thl ict ral phase of the

project are generally m-wh rmor vr hl ihc in t, r-s f -,c tors ard

economic varl.blee affecr,!, r ' . . ., ! iv -n-n-t ioI th"
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nature of the project under consideration. Waterway projects, for

example, can affect transportation costs, revenues of competing

transportation modes, .onsumption expenditures for recreation and

other variables, once they are operating. These impacts in turn

affect location rents (and hence output), output and personal

consumption expenditures. Only one "constant" impact-type can be

associated with the operational phase -- operation, maintenance and

equipment replacement expend res. For a federal project, such as

a waterway, equipment replacement expenditures are allocated to the

same equipment expenditure sector as in the construction phase,

because the buyer Is still the waterway. Operation and maintenance

expenditures (for labor, etc.) are allocated to Federal Government

Expenditures - Sector 11: Water Transportation. Again, all direct

impacts associated with the operational phase of the project are

expressed in annual terms.

3.2 Defining Impact Regions and Its

Effect on Input Data Requirements

The MRMI data base and forecasting routines are "regionally

exhaustive" in that the model projects economic and demographic

activity for all regions of the United States. The regions it

considers comprise 3,103 counties or 585 SMSAs and non-SMSA portion

of BEA economic areas, depending upon the version of the model being

used. Impact regions miy be individual counties or economic areas,

or aggregations of them. Usually the individual economies of each
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model to examine d rk ........... . . . . FmPc

regions In the Coosa Ri;'r , , . < e ,n

eight-county corr o- r . - '.:: ,1

ten-county spatially : : .-

partners to the corrilo- :e: ' he ho

state; and the rost of :.- , ..- ;. ..

economies In the f r-, ..- : , - 1he re it

of the U.S. region ,;.i 2 . - i'rin rorty

economies .n th,. c, n ir:. ,.: --th

economic and political .:., ',I

A critical aspecr *t r, -

Inclusion or exc l n.sl t,,...,..........,.".. .,

-. region but to the probl,<n J- .. .- ':- ri : " : ct s f)

individual economies , lt i :i : . si. ... : " c f

capital into a region do-,s ,o ' :t i.',v, 'V:. r 1r I V,;: !;

space but instead Is 1-. : . , "

establishments. The '. r :,,it I K:i T <: t 2. : t I neil .o

achieve certain social t tve : ::an,]t : tha;i t snecitic

employment or other goals h',o ,. ", tir zre :e::.

In all but the most tc2-f . .. ' :n;•

area), this distrlb,trion must " ' , , :; , .ictUai 2r; n iS
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multipliers, mis-allocated direct impacts will be transmitted

through the local economies incorrectly, biasing indirect and

induced impacts from their "correct" values.

If a single region comprises the impact area and if impacts are

highly localized, the incorporation of direct impacts into the model

is straightforward, involving the allocation of all expenditures and

structural changes to the region. Usually, however, the impact

areas are multi-county conglomerations, requiring some allocation

rule for distributing direct impacts.

While no hard-and-fast rules can be suggested for distributing

impacts, an "adaptive" decision process can be followed to

approximate the distribution. It consists of the following steps:

(I) Allocate direct impacts by type (construction
expenditures, equipment investment, etc.) between the
directly impacted region and other regions in the model.
(Not all direct impacts are local.) The decision-rule for

allocating impacts between these regions could be:

(a) arbitary

(b) based upon information in the project description

(c) based on distributional mandates in enabling or
appropriation legislation

(d) based on the characteristics of goods or services
required (i.e., certain equipment requirements
culled from project documentation may be
specialized and unavailable in directly impacted
regions; a good example of this Is the many
components used to construct nuclear power plants
which are rarely available in host regions)

(2) For direct Impacts in local or directly impacted areas:

(a) Define a "prohahle impact area" using a simple
decision rule; .'.-, for a project located in a
single coont-;, delineate the probable Impact area as *-

the host county ind ill idjacent counties (which may
only he a part of the entire impact area).

-46-

. . . . . . . . . . . .



(b) Evaluate the economies of each county in the probable
impact area to determine :heir present capacities and
their potential for proviling the required goods or
services. Counties unable to meet project demands
should be eliminated from the allocation procedure
(but not from the direct Impact area). Other
counties could possibly b.t sibtituted for those
eliminated.

(C) Distribute direct !mpacts; to e1I<ble counties using
economic or demographic p oxies such as output,
employment or population, 3s weighting factors.

(3) For allocating direct impacts to non-lcal areas:

(a) Allocate Impacts to these regions using appropriate
economic or demographii proxies is weighting factors,
or

(b) If the origins of required goods or materials are
known, allocate this subset of direct impacts
deterministically and distribute the remaining
impacts by method 3(a).

It must be emphasized that the above declsinr-r.les are

adaptive and are subject to ad hoc changes as t}'e situation

dictates. In many cases, the most simple-minded approach may be

perfectly adequate although some senstivi-y testing with different

allocations may be appropriate at this st ie before regional impact

forecasts are made. If different allocat ,,n f:-mulas yield

significantly different direct impact dfst-Ibutions and the

"correct" distribution cannot be distir.gui,;hed, It might be

appropriate to undertake several impact for'casts to "bracket" the

distribution of indirect and inducen impact es'Imates.

Note that the allocation of direct ipact for the operaticnal

phase of the project is usually less problomatic, ziven that the

project has been conceived to achlove ,'rt .in o , tio
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reducing transportation costs between various nodes in the region).

Some allocation procedures may still be necessary, however. In the

evaluation of the Coosa River Navigation Project, which assessed the

regional development benefits of opening the Coosa River to water

transportation between Mortgomery and Gadsden, Alabama, direct

operating impacts and the!r allocations consisted of the following:

(1) Reduced transportation costs for shipping specified

commodities between origin-destination pairs -- here,
directly Impacted regions were identified from project
documentation, and no allocation rules were necessary.

(2) Increased output from the Water Transportation sector --

the total estimated increase in output was allocated to
Water Transportation output in counties comprising the
origin-destination pairs according to shipping projections
in project documentation.

(3) Decreased output in the Railroad sector -- increases in
Water Transportation output in origin-destination counties

were subtracted from Railroad sector output in the same
counties.

(4) Decreased Electric Utilities output caused by the

installation of locks into existing hydropower dams --

output was subtracted from counties where revenues from
power generated by the dams were received.

In this case, regions directly impacted were determined more from

project documentation and simple allocations than any sophisticated

methodological procedure.

An important practice to adopt then allocating direct impacts

to regions is to maintain a strict accounting scheme relative to the

national controls imposed upon the forecast. The significance of

this can be illustrated by a simple example.

Consider i project that l ipact s i sing to region, A (Figure

3-1). In thl-' cv;is;, the flLIl wo,,ld he confl Igured to recognize the
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economies of region A and region B, an aggregation of all other

regions in the U.S. Now assume that both the baseline and impact

scenarios were constrained to identical national control forecasts

and that the only direct impacts attributable to the project were

construction outlays in th host region. Procedures for

Incorporating direct impacts into model forecasts require us to add

the construction expenditures, C(t), for the year t to the

construction expenditure sector associated with the host region.

But to be consistent with the common national economic scenario, we

are compelled to subtract C(t) from the construction expenditure

sector of the rest of United States region at the same time, since

the identical national forecasts imply no net increase in

corstruction expenditures in the national economy. This is an

important point, for failure to account for these implicit

inter-regional transfers can distort the model's indirect and

induced impact estimates.

Obviously, the accounting for transfers becomes more

complicated when the situation is generalized to several impacted

regions and sectors in typical Impact forecasts. Furthermore, these

"negative impacts" (transfers) must often, themselves, be allocated

among several regions. In addition, the sum of direct impact

transfers need not equaL zero if alternative national economic

scenarios are specified for baseline and impact forecasts at the

regional level. But the accounting principles in this situation are

the same, and if they are followed will produce consistent regional

. . . - -*
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forecasts. An example of a strict accounting regimen for allocating

several types of direct impacts to sever-1 regions is shown in

Figure 3-2.

3.3 Data Sources for Direct Impact Istimates

MRMI's data requirements for calculating indirect and induced

impacts from direct impact estimates are fewer than other models

because the model is supported by an extensive, built-in data base

for all counties and economic areas in the U.S. Its sole data needs

are direct impact estimates which may be obtained from primary or

secondary sources.

In the Coosa River Navigation Project, most direct impact

estimates were provided by the Corps. For the construction phase of

the project, construction and equipment expenditure data were culled

t'0 from the General Design Memorandum for the project. Operational

impacts, which consisted of transportation cost savings and revenue

impacts on the water and rail transportation sectors, were derived

from a traffic survey of potential users conducted by the Corps.

In the absence of impact data specifically developed for the

project under study itself, several secondary data sources may be

available relating to similar previously-evaluated projects,

although, at times, the transfer of data to the new economic context

may not be appropriate. As the data requirements for estimating

regional impact scenarios are so small, however, direct engineering

and survey estimates are the best sources for generating reliable

forecasts.
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Figure 3-2

Sample Accounting Scheme for Incorporating Direct Impacts

Impacted Sector:_________ Sector 0:Units:_______

County/Region Name 1980 1981 1982 1983 1984 .

(region 1) 475

(region 2) 8

(region 3) 56

(region n) 30

Rest-of-nation -1,760

Total Impact on 0

National Economy
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3.4 Consistency Consideratiouis for Incorporating

Direct Impact Data

This section of the chapter is essentially a structured

overview of the consistency issues that must be considered when

formulating baseline and impact scenarios for evaluation using MRMI.

1. National control forecasts for the multiregional model

require the specification of one or more macroeconomic scenarios,

each consisting of projections of as few as a dozen key

macroeconomic parameters. A sample set of these parameters ha:e

been given in Section 3.1.1, and candidate sources and techniques

for estimating macroeconomic activity over long-term planning and

evaluation horizons have been identified. Dollar estimates of

macroeconomic activity must be deflated to 1972 dollars to satisfy

the input requirements of INFORUM, the national input-output model

that generates national controls for all of the variables forecast

by the MRMI model. Key macroeconomic series need only be projected

at ten year Intervals over the forecasting period as annual values

are interpolated automatically by INFORUM.

2. Direct regional impact data ar incorporated by

incrementing appropriate sectors in the model by the impact before

forecasting the following year's economic activity. Impact data

must therefore be consistent with definitional conventions in the

model and, in the case of dollar estimates, must be expressed in

1976 dollars. As the model produces annual forecasts, impact data
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must also be annualized. When direct Impacts involve the purchase

of goods or services, economic activity of the purchaser is changed

to characterize the impacts.

3. A flexible, consistent allocation procedure must be

developed to distribute direct impacts among the individual

economies that comprise the impact regions. As the distribution

direct impacts can influence the magnitude and incidence of indirect

and induced impacts, several impact forecasts may be appropriate,

particularly if the "true" distribution cannot he inferred. An

example of an adaptive procedure for distributing direct impacts

among host regions is provided In Section 3.2.

4. The allocation of direct impacts among regions must be

consistent in relation to the national contexts in which the

baseline and impact scenarios have been formulated. In other words,

the interregional transfer of resources must be recognized In the

allocation procedures for regional impact estimates to be

consistent. An accounting scheme was devised in Section 3.3 to

ensure consistency at this level.

5. Actual data requirements for calculating regional

development impacts using MRMI are minimal since an extensive

economic data base is already Incorporated into the model. Only

direct Impact estimate-, obtainable from engineering and survey

data, or from secondary sources, must be developed to simulate

regional economies with and without the proposed project.

If these steps are f flowed, consistent and reliable estimates

of the indirect and induced impacts of project construction and

operation will be generated by the model.
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CHAPTER 4

EXECUTION OF MRMI AND INTERPRETATION
OF MODEL OUTPUT

The regional economic baseline and impact forecasts are end

results of a multi-step data processing exercise. They require at

least one macroeconomic and one inter-industry forecast plus

additional processing tasks to introduce impacts into the regional

economies. This chapter outlines the steps that are necessary to

complete these tasks. It then reviews the form and structure of the

model's output and finally describes various programming aids that

are available for interpreting the forecasts.

4.1 An Overview of MRMI Run Procedures

0 ~MRMI forecasts are incrementally produced by successively

completing distinct data development and data processing tasks.

While the tasks themselves are reviewed here sequentially, it is

Important to note that some tasks can be performed simultaneously,

reducing the time required to generate the forecasts. An outline

and explanation of the procedure follows:II
(1) Project key macroeconomic series to constrain INFORUM

national Inter-industry projections. This task does not
require data processing capabilities unless fairly
sophisticated forecasting techniques are used. Usually,
macroeconomic series are either extrapolated from existing
trends or are projected using very simple relationships to
other series. Both of these techniques can be programmed
Into a hand-held calculator. The resulting series are
passed to INFORUM for further processing.

I -57-
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(2) Generate a naticnal Inter-industry forecast to produce

national control totals for MkMI. This task must be
performed by the INFORUM consulting group at the
University of Maryland and is essentiallv a "black box" in

the modeling sequence.

(3) Convert the national lnter-indu.;try forecast into a

national coTntrol file for MRMI. This task involves
running two progr;ams. The first merges to two major

output files from INFORUM and deflates dollar estimates
from 1977 to 1976 dollars. The qecond aggregates
200-sector detail from INFORUM forecasts to 104 sectors
and expands frecasts to 73 and (6 sectors respectively.
The outcome is a national control file structured
identically to .RMI's regional data files containing
national estimates of all regional variables in the data
base.

(4) Configure thie model into a form that recognizes the
regions that are to be evaluated. This is a
"'housekeeping" task only and involves the identification

of all counties or economic areas in the various impact
regions, and the aggregation of all other counties into a
"rest-of-nation" region. The latter step is undertaken

mainly to achieve economies of operation. The actual
Identification of Impact regions for analysis purposes is
not made until th, analvsi programs are directed to treat

them as such. All suh-regional economies that were
explicitly I ,-,nti 1-d by !he user (not aggregated into the
"rest-of-nat . on" reqion) are allowed to function
interdependerntly to preserve the multiregional nature of
the nodel.

(5) Generate a *)a:;eline ritpional forecast. The model is

essentially Indepndent of the parameters that govern its
operation, I.e. no source code changes have to be made to
customize the model to specific applications. All
relevant Information concerning the scenario Is contained
in a "set-up" file which informs the program about the
beginning ,and end years of the forecast, the number of
regions to he processed, the forecast files (years) to be
retained (all others are scratched), and the names of
Input and output files that have to he attached for the
model to run. Input files consist of:

(a) a -coff f I f trit f i I e f or tI mdol I ' quat fns
(1) .i r.t mm' iI. tI i I , t 1 lc'l c ions
(c) t inr i m,. , i ,, l ii 1
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(d) a "residuals" file to calibrate forecasts to regional

conditions
(e) a file of national input-output coefficients for

internal calculations
(f) a "lag-year" file of complete regional data, which

serves as an input file for the current year forecast

Output files consist of a "ratios" file for the last year
of the forecast, and the files containing the regional

forecasts of selected forecast years.

(6) Develop direct impact data and allocate the data to the

county or economic area economies that make up the impact
regions. These issues have been covered at length in the

previous chapter. After the data have been made

compatible with conventions in the model and impacts have
been spatially allocated to counties or economic areas,
they must be entered into a data file so that direct

impacts can be incorporated into the impact scenario.
Rigid coding formats are not required when inputting the

data because the data must be reprocessed to effect the
overlay of direct impact estimates onto their counterparts
in the lag-year data base.

(7) Generate an impact forecast. Run procedures for

generating an impact forecast are nearly identical to

* those of the baseline forecast. Input files are identical
(unless a second national control file has been developed

for the impact scenario) and output files are renamed to
permit the distinction of scenarios for later comparative
analyses. The only change is that MRMI must be "stalled"

just as it is about to start processing for the next
forecast year so that direct impact data can be overlayed

onto the new lag-year file. This procedure can be
performed manually by stopping the model after each year's
forecast is complete, adding the direct impacts to the
lag-year file, running out another year's forecast, and so

on. It can also be performed automatically by activating
a subroutine in the model.

(8) Analyze the model's output. Because MRMI forecasts so

much data, regional forecasts are not directly

interpretable from unprocessed output files. Several
programs have been developed to facilitate the analysis
task. Both model output and analytical aids are discussed
in subsequent sections of this chapter.

While the procedures for developing regional forecasts appear

imposing, they are, In fact, quite straightforward. Programmer
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interaction with the model itself is minimal and analysis programs

make it relatively easy to retrieve and display data from the

model's data base.

The model currently resides on a Prime 550 mini-computer.

Execution time varies with the number of regions and years but can

be approximated by assuming a unit execution time to be 0.1 minute

per region and year.

4.2 Output from the Model

Output generated by the model is a series of cross-sectional

data bases, each containing measures of economic and demographic

activity for all regions explicitly recognized by the model for a

single year (Figure 4-1). Each data base is a separate data file

(written in binary) and the user has the option of selecting which

files (forecast years) to keep. Because of its recursive nature,

the model must produce a complete data file every year of the

forecast to generate input data for the next forecast year. But as

soon as their functions are performed, the files are scratched to

minimize storage requirements. About 23 K-bytes of storage are

required for each region for each year of the forecast. A complete

data dictionary for the regional data is given in Table 4-1 and 4-2.

4.3 Programming Aids for Interpreting Model Output

Bicause of the ;heur ! ize, ot the dita !,ase, ;everal progrimming

aids have been developed to facilitate the analysis of forecasts.

.................................................i. ,..--.:.. ---..........---..... ..........



Figure 4-1

Structure of the MRMI Model's Output. Data

Reo ion 1

data

Reaion 2 Forecast year 1 (tl)

data

Region n

dat~a

Region 1

data

*Region 2 Forecast year (t2)

data

Rea ion n

dat~a

Recion 1

dat~a

*Reaion 2 Forecast year mn (tn)

data

Rea i on n

data
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Table 4-1

Data Dictionary for Variables in MRMI's Regional

Data Basel

1. HEADER RECORD

Sequence Format Description

1 16 Forecast year
2 16 Sequence number

3 16 SMSA code
4 16 BEA economic area
5 16 FIPS state code

6 16 FIPS county code
7 A6 State name

8 5A6 County name

2. NUMERICAL DATA

Sequence Variable No. 2  Description

1 - Land area

2 - Factor (internal use only)

3-106 1-104 Domestic output by 104 industry
sectors

107 105 Sum of output

108-211 1-104 Payrolls (earnings) by 104
industry sectors

212 105 Household payroll

213 106 State & local government payroll
214 107 Federal government payroll
215 108 Military payroll
216 109 Total earnings by place of work
217 110 Commuters income
218 il Total earinings by place of

residence
219 112 Property Income
220 113 Transfer payments
221 114 Social insurance payment
222 115 Personal income

223-2,6 1-4 White population by 4 age cohorts
227-:10 5-8 Non-white population by 4 age

c oho rt s
231- 34 9-12 White deaths by 4 aigo cohorts
23g-2, 13-Vh Non-wIIite death'; ,hv age cohorts

23) 17 Whit. birth;,
24, 1P Non-wh ite hi rt 1'.
241 19 Total pp t I ,

. . .



Table 4-1 (cont'd)

Data Dictionary for Variable in MRMI's

Regional Data Base
l

2. NUMERICAL DATA (cont'd)

Sequence Variable No. 2  Description

242-345 1-104 Employment by 104 industry sectors
346 105 Household employment
347 106 State & local government

employment
348 107 Federal government employment
349 108 Military employment
350 109 Sum of employment by place of work
351 110 Multi-job holders
352 Ill In-commuters
353 112 Net commuters (out minus in)
354 113 Civilian persons employed by place

of residence
355 114 Civilian labor force
356 115 Civilian unemployment

357-460 1-104 POE by 104 Industry sectors
461 105 Sum of PCE

462-565 1-104 Defense expenditures by 104

industry sectors
566 105 Sum of defense

567-639 1-73 Equipment purchases by 73 sectors
640 74 Sum of equipment investment

641-666 1-26 Construction expenditures by 26

types
667 27 Sum of construction

668 1 Agriculture land value

669-804 - Internal use only

805-908 1-104 Exports by 104 Industry sectors
909 105 Sum of exports

910-103 1-104 Competitive imports by 104
Industry se( tors

1014-1016 105-107 Non-competitive Imports
1017 108 Sum of impots

1018-1039 1-22 Federal govirnment expenditures

by function
1340 23 State and local government

expenditures

* -63-
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Table 4-1 (cont'd)

Data DictIonary for Variables in MRMI's
Regional Data Basel

2. NUMERICAL DATA (cont'd)

- Sequence Variable No. 2  Description

1041 24 Sum of federal government
expenditures

1042-1118 - Blank

1119-1222 1-104 Total demand by 104 industry

sectors

1223-1326 - Internal use only

1327-1343 1-17 Transportation and trade output by
17 (88-104) sectors.

1344-1447 - Internal use only

IDollar values are expressed In thousands of 1976 dollars.
Non-dollar values (for demographic variables) are actuals. A
glossary defining the economic variables in MRMI is given in
Appendix II.

2Refer to sector definitions in Table 4-2 to associate variable
numbers to specific sectors

3The in-commuters field is blank in economic area data bases.

0
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TABLE 4-2

SECTORS IN THE t!R."! FOiECASTING MCDEL

Sector No. Industry SIC Codes

1 Livestock 072, 074, 013, 0193, PT014
2 Crops 011, 012, PT014, 0192, 0199, 071, 073
3 Forestry 08
4 Fishery 09
5 Iron & Ferroalloy Ores Mining 101, 106
6 Nonferrous Metal Ores Mining 102, 103, 104, 105, 108, 109
7 Coal Mining 11, 12
8 Crude Petroleum & Natural Gas 13, -138
9 Stone, Clay, Chemical & Fertilizer

Mining 14
10 Ordnance
11 Meat Products 201
12 Dairy Products 202
13 Canned & Frozen Products 203
14 Grain Mill Products 204
15 Beverages 208
16 Miscellaneous Food Products 205, 206, 207, 209
17 Tobacco Products 21
18 Fabrics & Yarn 221, 222, 223, 224, 226, 228
19 Miscellaneous Textiles 227, 229
20 Apparel & Knitting 225, 23-239

O 21 Miscellaneous Fabricated Textiles 239

22 Lumber & Wood Products 24

23 Furniture & Fixtures 25

24 Pulp & Paper Mills 261, 262, 263
25 Paper Products 264, 265, 266
26 Printing & Publishing 27
27 Industrial Chemicals 281
28 Plastics & Synthetics 282
29 Drugs 283
30 Cleaning & Toilet Preparations 284
31 Paints & Allied Products 285
32 Agriculture Chemicals 287
33 Miscellaneous Chemicals 286, 289
34 Petroleum Refining 29
35 Tires & Tubes 301
36 Miscellaneous Rubber Products 302, 303, 306
37 Plastic Products 307
38 Leather & Leather Products 31
39 Stone, Clay & Glass Products 32
40 Iron & Steel 331, 332, 3391, 3399
41 Copper 3331, 334, 3351, 3362
42 Aluminum 3334, 3352, 3361
43 Miscellaneous Non-Ferrous Metals 3332, 3333, 3339, 3356, 3357, 3369, 339
44 Metal Containers 341, 3491
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Sectorsr' 23L z.-C C odes

45 Heati 2.nqn, Sta~z~ing
Screw ?ercducts 343, 345, 346

46 Strictral Metal. Prs&ucts 344
47 MisceLlarneous Fabricated Metal

rAProducts 342, 347, 348, 349, -3491

d 48 'Engines 7 urtines 35:.
49 !Far Ec u me n t 3
5-0 Constzrcti~n Mininai Ec-=ime-.t 353

* 5. mletal Working Mac .: rery 354
52 :n~lustriaJ. Machirner-y 355, 356
S3 Office & Cc~tmter Machin~es 3 57
54 ser-i.:ze >ndust-r;. Mac-.rnes 358
cc misceU~aneous M.acinery 3S9
5'6 Eectrical. Aotaratus & Trarnsmussicn

~cIpment 361, 362
=_ cuse~'.o1d Appliances 3E3

E8 L2~~rc.ightin~g & Wirin~g :qu_,=ent 3E24

59 adz~o, 7.V. & Cormuncation Ec-uiprnent 3E65, 366
o0 "Eectron~ic cmpnents 3E7

61.. !M._sce1.aneotis Zlectr _cal :t,?s 2
62 mctor 7e'-icles 371

63 Aircraft & Par-t 372

64 RaiIrcad Za'uilrent 374
6 5 Msce?.lane(us Transco rt ionr E"i-prnt 372, 3-S, 37"
66 sclentifi-c & medizalI :ns:-znents 381., 382, 384
67 COmtical, Photo Ec'.i prent 1 .ok 382, 385, 386, 387

68 Mzce!__anecus Maufacturina 39

69 Ccr.-uni'cation 48
70 Ulcri tilities 491, 493!., 4939

,I7 Gas ~t~s49Z, 4932
72 Water S anuta:;- rce, 9 495, 49,497

-2 7.:- nce60,61, 62, 67
74 :nsirarnce 63, 64
75 ?-ea. --state 65, -656, 66
76 Fos-e's & O'ther :AdTn Places 70

77 PersonaL & P-epa-,r Serviices '72, 76, -769
78 3usi7ess Ser-f' ces 73, 769, 81, 89, -9-12

79 .tcrnobile -pairs 75
2 0 Amkiiements & Recrea!tionr 78, 71?
81 Medical Ser.'izes 80
32 ZEd, cat:cnal r. Nonprcff.t Cr-,a:.za:t.ons a2, 84, 26, 992

82 ?cst Offi ce
1 4 Federal Gove=rnent Enrterpr_4ses
6 5 State & Lcca. Zcv, ernent Zter-,rises

96 Ccntr-zctcn 28, it-, 16, '7, 656

87 Ma_-teriance C--ristru.ction
88 7-r,a d zansmo r--a t '_ sn 40, 474

90 7~T~ ,4icszo42, 473



s3 SC Codes
Sector c.. Industry

91 Water Transportation 44

92 Air Transportation 45
93 Pipe Line Transportation 46
94 Transportation Ser-v-ces 47., 472, 478

95 Wholesale Trade 50
96 LuInter, .uardware, Farm Fcuipment Stores 52

97 General Merchandise Stores 53

-9 Food Stores 54

.A Aut eotive -ealers 55, -s4
'0, Casolne Servce Stations 54

!cI Apoarel & Accessory Stores 56
10: Furn.iture Stores 57

0 -ating & Drinking Places 58
1.04 Miscelianecus Retail Stores 59
105 -r ivate Households 98
,0,; State & Local Governments ?2, 93
10- Federal Civilian Goverment PT91

L02 Ar'ned Forces PI

Eauinment Purch!ases -v Sector

Mau:ti.in- Cutout Sectors

. Acriculture

2 M -ning-
3 OCl, natural cas .
4 C nstrzct4on
2-3 Manufacturina - -e

64 qa - I road 28
-5 --rckz ng 90
6 Buses, wate_-davs, and pipelines 89, C., 93, 94

67 Air Transpor 9,

68 Cmn unlcat ion 69

69 Electric utilities 70

70 Gas and water utilities 71, 72

71 Trade ?5-104

72 Serv-ices 73-82
73 Personal auto

-67-
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TA.BLE 4-2 (Cont')

Const-uction by Type

Private Const-rcticn

. Single-family and =obile hcmes
2 Mult--fami2.y

3 Hotels, motels, cab-n
4 Res. additions and alterations
5 Industrial
6 Offices
7 Stores, restaurants and garages
8 Rel-iaous
9 Educational, private
!0 Rospital, private
12 Farm
12 Oil and gas drilling
13 Railroad
24 Telephone and telegram
115 Electric utilities
16 Pipeline and cas ut't-ies

7 X.iscellaneous, private

.ublic Co nstr-ucti on

18 Military
19 Conservation and deve2ocment
20 Hiqhways
21 .Public educational
22 .Public health
23 Sewer systems
24 Water systems
25 Housing and urban development
26 Miscellaneous, public

- - 68-
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TABLE 4-2 (C:'d)

Federal Government Mxpenditures bv F.nction

1 National defense, excluding contract Pr:-curement
2 :nternational affairs and finance
3 Space research and technology
4 Farm incomes stabilization
B Water resources and power
6 Land management

7 Mineral resources
8 Pollution control and abatement
9 Recreational resources

10 Air transportation
LI Water transportation
'2 Ground transportation
13 Other ccmmerce
14 Community development and housing, including u-aral
15 Education and manpower
16 Health

S217 income security
218 Veterans benefits and ser-.rces
19 General government
20 Grants
2! Transfers

22 Loans

Miscellaneous Variables

Total household zayroll
State and local government payroll
Federal government payroll
Military payroll
Total earnings by place of work
Ccmmuters income
Total earnings by place of residence
Property income
Transfer payments
Social insurance payment
Personal income
Multi-job holders
:n-commuters
Civilian persons employed by place of resldence
Civilian labor force
Civilian unemployment
Transvortation and trade outout (17 sectors)

-69-
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At present, these programs must be customized slightly for each

application so that correct regions or regional aggregations are

retrieved. Modifications to the source code involve only changes to "' -

DATA, DIMENSION and file reference statements. One of the analysis

programs (GENREC,.FORT) is completely interactive, allowing the user

greater flexibility for choosing regions, economic variables and

forecast years to analyze. Two of these programs analyze the

baseline and impact forecasts individually, i.e. they estimate

activity levels in selected regions allowing the user to assess the

economic characteristics of the regions and to compare these

activity levels with other forecasts or historical data. The other

two programs take output optionally generated from the first two and

compare the impact to baseline scenarios over prescribed economic

indicators. Source code for the programs is written in FORTRAN. A

brief description of each follows.

GENIND.FORT: This program retrieves pre-specified general

economic indicators from the regional data base for selected years

and for the major regional aggregates under study. The economic

activity of each region is then displayed in tabular form (Table

4-3), one for each region. The extracted series provide a good

analytical base for evaluating and verifying model forecasts. The

user has the option of generating an on-line data file of the

tabulated results which can be used subsequently by one of the

comparin;on progr,jms.

-70-
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GENREG.FORT: This program retrieves and displays forecasts of

user-selected economic indicators, regions or regional aggregates

and forecast years. The program is the primary analysis tool for

MRIMI and sample procedures for selecting data series are shown In

Table 4-4. The user has several options in addition to the choice

of region, economic indicator and forecast year:

o the progran will compute growth rates for all economic
variables, as well as activity levels, if desired;

F

o industry and regional aggregates can be retrieved from the
data base; and

o a data file of the extracted series can be created during
the run for later comparative analysis runs.

Sample output from this program is shown in Table 4-5.

COMPARE.GENIND.FORT: This program reads selected indicators

from the bas line and impact forecasts and displays the net impacts

of the project und.,r Investigation. Two input data files are

required, representing the Impact and baseline files, respectively.

These files must be compatible files generated, at the user's

option, from identical runs of GENIND.FORT on the impact and

baseline data files. The program displays net impacts (impact

activity levels minus baseline activity levels) in tabular form

similar to the output generated by GENIND.FORT (Table 4-6).

COMPARE.GENREG.FORT: The function of this program is similar

to that of COMPAF .GENIND. FORT except that the progr.im processes

e;riwi.Irv F .Ut , t , . d hv IJ NVFUf;.[I. :. "', i '''l ", ,'r ly tI ,

file names cntaf niig !;ornmily indirators t rom the ba'.eltne and

. . .. .



Sample Run Procedures for Cperating ZNRE2.FORT

.3 ' :S A oSELNE CR ..AC SCENARIO,

BASE' 1 NE
'UT EOION TYPE - COUNT' OR REGIONAL AG5,SGA --S

C C NT'.,
P1_T 'lUMBER OF 9E:C..S Tr BE PROCESSED ( A,

'JPL- C.UNT',' SEOUENCE NUMBERS ASSOCIATED WITH FACH ' E:O ._.
'C 10 COUNTIES CAN EE AGGREGATED TOGETHE,- ';T A -.?EON ',NE eE3 C ES

SEDAATE COUNTIES IN REGION BY" A SPACE CR CCM1
AND END ALL LINES WITH A SLASH(/)

:1 '.'Ct! .ISH TO NAME ALL REGIONST

1EQ CN I
' . N 5

JPL' T NO. OF YARIABLES TO TE PROCESSED
21

"PUT T UESR NAM!ES (ONE PEP LINE)

E," 0 L '"EN T

!NPUT -YE NUMBER OF INDUSTRIES OR INDUSTRY AGCOzrATES 0 E PRCCESEED ,il0

"N0JT SECTOR NU?' ER(S) ASSOCIATED WITH EACH INDUSTRY,' C' "NDUST?Y AO.RETA7

!A;'.=). INPUT ONE INDUSTRY PE LINE,.EPARATE SECTOR NUMBE3S '" A SPAL[

-4 CC MA & END ALL LINES WITH A SLASH

Sa

92 -94;
72 -7$/

76 -92/

86,87,1

*, vPL NA!ES OF SECTOR OR SECTOR GPOUPS "A,; 32 .
A C'-- E O . , :SHERIES.

MAIF ACT UR I NG"

PJ!'L 'C I ITT LI TIES
TR...PORTA T ION

rNANCE,!NS.,REAL SATE

SE)rV7CES
CONSTRUCTION

WHOLESALE & RETAIL TRADE
INPUT NO. OF "EARS To BE 0 9OCE3SED AND ','EARS ( 7ZLL ON ONE ' NE)

SEPARATE ENTRIES BY A SPACE OR COMMA AND END W41H A SLASH('
.:* i..2, '930,I985,lS90/-

DO YOU WANT GROWTH RATES0 -
"ES.,'

DO YOU WANT A FILE SAVED FOR A COMPARISON RUN o

ES
INPUT FILENAME -7 -

COMPAREREGIONI-5

- - • , - . . . . - . , - . , _. . - . .



Table 4-4 (C-ont'd)

OPU:CNS rnR THIS RUN -HU. SEP 02 192'

'HIS IS A 6ASELTNE SCEN^RD ^ AT E CCUNT'' '-E'FL %"R 5 .?E5:3NS.
REGICN NUMEERS ARE:

RErSION NUM1BER~ COUNT"i C22E(S

5 7 9

44-

L17 P IU
= E.' 0 L C"j EN T

ARC BEING pporEESED ;7C2 FCLLOWING !NDUS7?!EE:

I N DUS T R NAME SEC:DR NUrFEEPS

I AGR:CULTURE,FCR. .FSHERIES I 1 2 4

2 4INING -9 c 3
3 oAN U FA C 'LR1N G IC' '8 15 Is

20 3: 3- 33 24 3f 3S 372E T
4041 42 43 !4 45 4S 47 48 ac

-0 5! 5 53 f4 55 f6 f7 F2 7E
61) 6: G2 3 E4 15 S3s 27

4 PUBLIC UTILITIES so- 7
5 TR ANSPOR7AT:CN 38 39 90) 9: 92 93 94
6 FINANCE,INS.4 REAL ES-ATE 73 74 75

7 SERYVICES 75 77 79 79 S'o 8! 2
8 CONSTRUCTION 86 87
9 WHOLESALE & RETAIL TRADE 95c EG 97 28 99 100 10,- .0 03:.

(INCLUDING GROWTH RATES)

THE 3 FORECAST PERCDS 2EING NL 2DARE:

380 19315 1990

A FILE IS SE!NG SAVED F(3R' C C M P AB N
CALLED CCMPARE-REGI'ON',-5

OK7

-74A-
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impact forecasts. The net impacts for those regions and sectors

analyzed by GENREG.FORT are then displayed In a table similar to

that produced by that program (Tahle 4-7).

For specialized evaluation needs that cannot be handled by

these programs, othe software must be developed to retrieve and

display or analzye selected series. However, as the structure is

identical for all regions such that variables can be located easily,

the retrieval of data is straightforward and should cause no problem

to users with some programming experience. Source code for analysis

programs described in this section is given in Section 4.4.

4.4 Source Code for Analysis Programs

-77-.
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GEN INID. FORT

PARAMETER NYEAR=7
REAL*4 NAME
INTEGER*4 NWORD
COMMON/REGDAT/REGAGG(4,39,7),REG(39,7)
COMMON/GROW.TH/GRO(38,3) ,IDATE(3 .2)
COMMON/INDAT!I"RIDC(5) ,NAME1E9),EA,FC,UJSC(1445)
COMMON/GRP/VACOEF( 104)
COMMONJNAMES/RNAM(4,8).SECNAM(38,8)
DIMENSION INUM(10.3)
DATA REGAGG/1092*0./
DATA IU~,,1,92.6S.65.1
*2. 49, 296,.310. 329.350. 359, 1402 0. 0.
*9999.0.0.O00.O.00.0.OI
CALL DEFILE(8,'URBSYS>PERRIE->NAMER.'.O,0.0)
CALL DEFILE(S,'URBSYS)PERIEUALUE-.ADDED,'.0,0,0)
CALL ATRAN(II,4f.'HARRZS>ALA>ALA83,',0,0)
CALL ATRAN(121,41,'HARRIS),ALA>ALA84,',0,0)
CALL ATRAN(13,41,'HARRIS>ALA)ALA85,',0,0)
CALL ATRAN(14,41,'HARRIS)ALA>ALA8S,'.O,0)
CALL ATRAN( 15,41, 'HARRIS>,ALA>ALA87. '.,0,)

CALL ATRAN(16,41,'HARRIS)ALA"ALA88,',0,0)
CALL ATRAN(17,41,'HARRIS)ALA)ALA89.',0,0)
CALL DEFILE(19. 'URBSYS>KEY..SERIES- ASEJ'IARI0.CPER. '.0.20.0)
CALL DEFILEu18,'URSYS6BASE.REPORT.MARIO.CER,',O-0,.))
NWORD=LOC(USC(1445))-LDC(IY'R)+2
READIS. 100) ((RNAM(1 ,J) ,J=1 ,8) ,1=1,4)

100 FORMAT(8A4)
READ(8. 100) ((SECNAM( IJ) ,J=1 8),I1, 38)

~ READ(9,101) VACOEF
101 FORMAT(5F!0.0)

C
C PROCESS REGIONAL DATA
C

DO I ICNTYzl,74
NU=10
IFLAG: I

C
C ZERO OUT BUFFER
C

DO 5 J=1,7
DO 5 1:1,39
REG (I ,J ) =.

5 CONTINUE
C
C READ COUNTY DATA FOR ALL FORECAST YEARS

C
DO 10 Iz1.NYFAR
NUMYR= I
NU=NU+ I
lCHK=-1
CA~LL ATRAN(NU,2,NWORD,IYR,ICHK)

C
C AGGREGATE SECTOR DETAIL
C

CALL AGGSEC (NUMYR. NYEAR)

C AGGREGATE TO REGIONS
C

IF(IFLAG.LT.0) GO TO 18
IFLAG=-l
DO 15 K=1),3



F (IDC (IlE9-I NUto J K ) C 0TO 17
16 CONTINUE

15 CONT INUE
Kz4

17 CONTINUE
NP=K

IS CONTINUE
CALL GGPEG(NUMYR,NYE-R,NPR)

10 CONTINUE
1 CONTINUE

DO 20 NR=1,4
CALL REPCRT(N"'EAR.NR)
DO 20 I=1,38
WRITE(tS,200) REiG(Y I.),j17),(O I,,J )

C FORMiAT(5EI3.7l
30 CONTINUE
zC CONTINUE

CALL DEPILE(0,0,),0)
CALL ATRPAN(9S,99, ,0.0)
STOP

SUBROUTINE AGGREO IK.NYEAR-NR)

SCALEz 1.
IF(N1R.E9.J) SCZLE=!00o.
DO 5 1=1,38
REGAGG(NR,I4!K)=REGAGG0ONR,I, :K)+PEG)I ,IK)/SCALE

* S CONTINUE
REGAGGNR39,IK)RE(39,IK)
RTURN

END
SUBROLUNE AGGSEC):K , N<-EOP)
FEAL.4 NAM1E
INTEGER*T2 FSEC,LSEC
CO M N IDT IR IC ')N M ( )AE ,A ,S (45
COMMON/REGDAT/REOAGG(4,JS,7),REG(39,7)
COM?1ON/GRP/VACOEF( 104)
DIMENSION FSEC(8VLSEC(8),COMP(4)
DATA FSEC/1 p5,26. 0,88,95,73,76/,
#LSEC/4,9,87,68,94. 104, 75,82!/
DATA COMP/1.0082735,1.16281,1.185638,1.0396384/

C
C AGGREGATE OUTPUT & EMPLOYMENT TO 8 MAJOR SECTORS
C

D0 5 1=1,8
K I FSEC C )
K-=(-SEC( I)
00 10 J=Kl K 2
'?EG)!l.l))zREG( 1.1K) +USC(CJ)
REG) -.+S. 1K) REG( I+9. K +USC( 2+239)

10 CONTINUE
5 CONTINUE

* .EG(9.1K )zUSC) 1051,
rEG( 18. 1K; USC(348)

C
C 4DD PUFLIC ULIT!ES Til TrNSPUpV T ICN

DO 11 J=~69,72

RE G( 14. IK REG ( 14. K ) +IJ!;C i +':2 q

I: r<NT INUE
* C
*C AIGGRE~GATE POPULATION To ICF CCHORT , RACE rOHORTS

C Ot5 ~



J: 18+J
REG(I,IK):USC(J+220O)*USC(J+2-4)
REG(23. 1K) =REG(23,1K )+USC( J+220)

REG( 24 , K) :REG ( 24,1K ) +iSC( J+224
15 CONTINUE

REO( 2'5, 1K) REG( 23.1K )+REG( 24. 1K) F
REG(28,IK):USC(352)
REG(T7. IK)=USC(353)
REG(.;8, IK)=USC(354)
DO 20 1=1,5
REG(I+28,IK)=USCfI+215)

20 CONTINUE
REG(34. 1K) USC(459)
REOCOS. IK):USC(1038)
REG(37. IK)=USC( 1039)
REGIOB. K )=USC(564)
REOCOS 1K) =FLOAT( IYR)

C
C CALCULATE GROSS REGIONAL PRODUCT

DO '25 I11104
REG(35. IK)=PEG(35,IK)+tJSC(I).VACOEF( I)

25 CONTINUE
DO 26 I=1,4
Kzl104+I
REGI 35 , K) =REG( 35, 1K )+COMP(I) *USC( 105'K)

26 CONTINUE
RETURN
END
SUBROUTINE REPORT(NYEAR,NR)
REAL*8 THOUS.AMILL,ACTUALDOLLAR,DEMOG

COMMON/REGDAT/REGAGG(4.39,7),ST(39,7)
COMON/NAMES/RNAM(4,8) .SECNAM(38,S)
COMMON/GROWTH/GRO(38,3) .IDATE(3,2)
DIMENSION LYEAR(7),IISEC(3)
DATA IISEC/1.3,7/
DATA THOUS/ 'THOUSAND 'I.AMILL!' MILLION'!,
*ACTUAL/' ACTUAL '/
DO I J=1,7
DO 1 K=1,39
STIK ,J) =REGAGG (NR,K ,J

1 CONTINUE
DOLL AR=THOUS
DEMOG=ACTUAL
IF(NR.NE.3) GO TO 2
DOLLAR: AM ILL
OEMO00 THO US

2 CONTINUE
c
C CALCULATE ANNUAL GROWTH RATES FOR SELECTED YEARS
C

CALL RATER(IISEC)
C
C WRITE OUT HEADERS FOR REGIONAL SUMMARIES
C

WRITE 118,200)
2;00 FORMmT(///,46X, 'REGIONAL SUMMARIES OF KEY ECONOMIC INDICATORS',

*6X,'BASELINE SCENARIO',/,46X,45('-'))
WRITE( 18,201) (RNAM(NR,j) ,J:1 8)

201 FORMAT(53X,BA4)
DO 10 1:1,NYEAR
LYEAR( I)=:IFIX( ST( 39.I))

10 CONTINUE -1
WRITE( 18.211)

211 FORMAT( 104X, 'ANNUAL GR( WTH RATES(%)



-02 F"ORMAT(9X,UVARIABLE NAME',IOX,7(6)X,I4L-3Y<,XI:,-,;,

WRITE(18.203) DOLLAR
20] FORMAT(' OUTPUT (',A8.'S OF 76S.)')

DO 15 I=1,9
WR1TE(18,204)(SECNAM(I,J),J=1,8),(ST(I,J),J:1,7),

*(GRO( I,J) *J=1~,3)
204 FORM~AT( 1X,8A4,7F10.0.3(F6.2.JX))
15 CJNTINUE

WRITE(18209) DEM'OO
Z09 FORMAT(/,' EMPLOYMENT('8'S)

DO 16 I=10.18
WRITE( 18, 204) (SECNAM(I. J) J=1,8), (ST(I. J) ,J=1,7),

<116 CONTINUE
WRITE(18,205) DEMOG

205 FORMAT(/, ' DEMOGRAPHICS ( '.A8.'5)')
DO 17 1=19,28
WR I TE (18,2704)ISECNAM (1 U) J=1,*8),.(ST (I U) ' U I7),

4 (GPO (I .U) J , 3)
17 CONTINUE

WRITE(18,206) DOLLAR
206 FORMAT(/, ' INCOME ( '.A8, 'S OF 765)')

DO 18 1=29,25
WRITE(18,204)(SECNAM(I,J),J=1,8),(ST(I,J),J=1,7),
*(GRO(I,J) ,J:1 3)

18 CONTINUE
WRITE(18.207) DOLLAR

207 FORMAT(/,' GOVERNMENT EXPENDITURES',/,
*3X.'('.A8,'S OF 76$)',,
DO 19 1=36,38
WRITE( 18, 204) (SECNAM(I, J) ,J=1,9), (ST(IJ) ,J=1, 7),

*(GRO( I J) ,J:),3)
19 CONTINUE

W.RITE( 18, 199)
199 -ORMAT(/)

* C
*C ZERO OUT ST-MATRIX BEFORE NEXT USE

C
DO 25 J=1,7
DO 26 I=1,39
ST (I ,JU) 0.

*26 CONTINUE
25 CONTINUE

RETURN
END
SUBROUTINE RATER) ISEC)
INTEGER*2 CENTZO,CENT21 ,CENT
COMMON/REGDAT/REGAGG(4,39,7),ST(39,7)
COMMON/GROWTH/GRO)28,3),IDATE(3,2)
DIMENSION ISEC(3)
DATA CENT20/1900/,CENT21/2000/
N=-!
DO 10 V1zl2

M=N+ I
00 11 J:K,3

U=+(-I)
JJ=ISEC(J)
M: ISEC) I
YEAP=ST (39, JJ (-ST(C39,II(
YEAR:! /YEAR -2
CENT:CENTO0
IF) IFX(ST(39. II)) .OT. 1999) CENT=CENT-11
IDATE( M, 1) IF IX)ST( 39, II) -CENT



I IDATE(M,Z-)=IFIX(ST(39,JJ) )-CENT
DO 1Z L=1,38
GRO(L,M)=O.
IF(ST(L,II).NE.O.) IRO(L,11):100..f ((ST(L,Jj)/ST(L,II))

12 CONTINUE

Fl l CONTINUE
10 CONTINUE

* - RETURN

END

KO

-83-



GENREG .FORT
REAL#4 NAME
INTEGER*72 ENDER,FLAG.P3AVREGREG.FYEARCENMAPRTRACK
INTEGER*4 NUORD
C0MN/PAR/XODENUME,NECIND.IGOUPBL1NXISTOP,
*ENDER,SCALE,IFGO,MULTI,ISCEN,FLAG,FSAV
COMMON/NAMES/SEC4M(3, 11),.GRPNAM( 10 7),~REGNAM( 10,9),
*CENNAM)9,4),INDEX)!)). INDER(3)
COMMON/AREAS/ ICODE) 10. 10) .REGREG( 10) ,KNTREG( 10)
CDNMON/ INDUS/LGROUP( 10.60) .NLGRP( 10).IND1O4(3)
COMM'ON/EARS/NUMY9. 1YEAR( 0) ,YEAR( 10) FYEAP( 10),
*LYEAR(10),NYEARS
COMMON/INDAT/I'YR,IDC15z),NAE(),REA,FC,USC(1445)
COMON/PS/CENM.P(0,),TRC(!0)
COMMON/REGOUT/R'g4R 10.30,10)
COMMONFGRMS/FORM(63),FORGRO(63),RTYPE('20),DATER(4)

A #*,49,296.310,J33,3 0,359, 1402.0.0.
*939, 340/
DATA CENNAr /'REGI','ON 1',': WA','TERW','AY C','ORRI',

*'DOR ',' ''1 ','REGI'.'ON 2'.': MA','JOR ','TRAD',
*'ING '.'PART','NERS'.' '.'REGI'.'ON 3'.': RE','ST 0',
*'F LN'.'ITED'.' STA','TES 1,' ','REGI'.'ON 4'.': RE',
+'ST 0'. 'F AL'.'ABAM','A ' '' '

DATA ICODE/I00*0/,RTRACK/10*0/,RVAR/300010O./,
*LGROUP/GOO*0/

NW0RD=LOC(USC(!445))-LOC(IYR)+27
CALL ATTDEY(1.1,1.66)
CALL SETUP(IN!"EG)
MULTI=~NUMYR*NtCrN~o*IGROUP
00 1 1=1,74

KODE 0
IF(ENDFR.flE.NUMRE~l GOJ TO 50
DO 11) IY] .NUMYR
NU: 10+ IY
ICHK=-1
CALL ATRAN(\NU,2,NWORD,IYR.1CHK)

r IF(KODE)10,20,11
20 CONTINUE

CALL REGCHK(INDREE. IREG)
IF(KODE) 10. 10,11

11 CONTINUE
CALL AGGSEC!INDPEO.IREGJly)

10 CONTINUE
I CONTINUE

50 CONTINUE
ISTOP: I
DO GI 1 1 I
[F(RTRACK(I .. )) GO TO 61
!PREG -RTRACKx H
I NTzI
lF(KNTREG(MAPREG).GT.0) CA~LL ERRCDE(7,MAPREG)
CALL REPORT(MAPREO. INT. INDREG)

61 CONTINUE
CALL ATRAN(99,93.0.0.0)
CALL DEFILE (0.0.0.0.0)
STOP -84-
END
SUBROUTINE SETUP( INDREG)



p *LENMAPRTRAC(
?EAL*8 XDAT
CO!' ION/PARAM/KODENUMREG,NECIND, IGROUP.BLANK, [STOP.
*ENDER.SCALE, IFGROMULTI. ISCENFLAG,FSAV
COMION/NAMES/SECNAM(3, 11) .GRPNAM( 10.7) .PEGNAM( 10.9).

*CENNAM(9.4) ,INDEX( 11).INDER(3)
COMMON/FORMS/FORM(63),FORGRO(63).RTYPE(2-).DATER(4)
COMMON/AREAS/ICODE( 10.10) .REGREG( 10) KNTREG( 10)
COMMON/INDUS/LGROUP(10,60),NLGRP(10),IND104(3)
COrIMON/YEARS/NUMYR, IYEAR( 10) YEAR(10) ,F"(EAR( 10).
*LYEAR( 10) NYEARS
COMMON/MAPS/CENMAP( 10,3) .RTRACK( 10)

* DIMENSION SEC(Il) ,INDSEC(11),UNITS(8,6),HEADO(2),
* ' HEADI (12') HEAD2"(7.21) HEAD3(7.2') CTYPE(2-) ,FNAM(2u))

DATA CENT2OA1900/,CENT2I1/20001.ANSI'NO'/,BASE/'BASE'/-
*COUNTY/ 'COUN'!
DATA SEC/'OUTP','PAYR','EMiPL','PCE ','DEFE'.'EGUI'.

*'CONS', 'EXPO', '11P0'. 'DEMA'. 'KE\' '/
DATA INDSEC/0,105,2'39,354,459,564,638,802,907.

41116,0/
DATA UNITS/'(THO'.'USAN'.'DS O','F 76','S) ''

"I '. '(MIL', 'LION', 'S OF',' 76$'.')

"I ''(THO'. 'USAN'. 'DS 0'. 'F JO'. '85)

p*'ALS ',' '.'(MIL'.'LION'.'S OF',' 76$',' &T''HOUS',
*'ANDS'.') I/
DATA HEADO/'(///','.' '
DATA HEADI/ CO','OSA '.'RIVE'.'R NA','VIGA','TION',
*'PRO'. 'JECT'l '''5', 'X,4A'. '4, ...... 'I/
DATA HEADZ/ 'KEY '. 'ECON'. 'OMIC'. ' IND'. 'ICAT'. 'ORS'-''

DATA HEAD3/' AN'.'NUAL'.' GRO','WTH ','RATE','S ''

DATA NAMEF/1/.ERROR/ 'ZZ7'IA/ 'A'/.FSAV/1/
XDAT=DATESA (DATER)
CALL DATESA(DATER)
INDREG: j

C
WRITE(1 .200)

200 FORMAT(' IS THIS A BASELINE OR IMPACT SCENA:O?')
READ(1,99) RTYPE

99 FDRMAT(2A4)
IF(RTYPECI).EG.BASE) ISCEN:I

C
100 FORMAT(A4)

WRITE( 1.201)
201 FORMAT(' INPUT REGION TYPE -COUNTY OR REGIONAL AGGREGATES')

READ(1,99) CTYPE
KSCALE: 1
IF(CTYPE(l).NE.COUNTY) INDREG=2
!F(INDREG.LT.2) GO TO 50
K SCALE: 1
SCALE=1.
NUMRE 6:4
NREG=NUM' EG- I
00 60 [:I.NREG
DO 61 J=1.10
IF(CENMAP(J, 1).E0.0) GO TO 62
ICODE (I. 4) CENMAP( J *

61 CONTINUE

62 CONTINUE



:N T NUE

:iEGREG( 4) z55
'CODE(4,1)=-99

DO 63 != ,NUMREG

KNTREG( ) =REGREG(:)

DO 64 J= ,9
REGNAM(I J)=CENNAM(J,)

64 :ONTINUE
;% EGREG(l)=-REGREG(:)

E3 CONTINUE
, 00 TO 2

50 7ONTINUE
301 CONTINUE

WRITE( ,202)
202 FORMAT(' INPUT NUMBER OF PEGIONS TO BE PROCESSED (MAXmIO)')

READ(1,*) NUMREG
'PASSZNUMREG
lF(NUMRES.GT.1O) CALL ERRCDE(I,KPASS)

IF(FLAG.LT.O) GO TO 301

WRITE(:,203)

203 FORMAT( INPUT COUNTY SEGUENCE NUMBERS ASSOCIATED WITH

*'EACH REGION',/,' UP TO 10 COUNTIES CAN BE AGGREGATED TOGETHER

*'INTO A REGION (ONE REGION PER LINE)',/,

* SEPARATE COUNTIES IN REGION BY A SPACE OR COMMA ',

' AND END ALL LINES WITH A SLASH(/)')

00 10 1= ,NUMREG
READ(I,*)(ICODE(I,J),J=1,10)

DO II J=1,0
IF(ICODE(I,J).LT.0) GO TO 301
IF(ICOVE(I,J).EO.0) GO TO 15

11 CONTINUE
J= 11

15 CONTINUE

REGREG(I)=J-l
KNTREG(I)=FEGREG(:"

10 CONTINUE

C
302 CONTINUE

WRITE(I,204)

204 FORMAT(' DO YOU WISH TO NAME ALL REGIONS"')

READ(1,100) ANSWER

!F(ANSWER.NE.ANS) GO TO 65
NAMEF=- 1

DO 92 !=I,NUMREG
F(REGREG(l).EG.I GO TO 92

GO TO 66
92 CONTINUE

GO TO 65

66 CONTINUE
WRITE(!,205)

205 FORMAT(' INPUT NAME OF COUNTY AGGREGATES. ',

* SINGLE COUNTY REGIONS WILL BE NAMED AUTOMATICALLY,

G5 CONTINUE
DO 12 I=!,NUMREG
:F(NAMEF.GT.0) GO TO 67

:F(RF7REG2:).Eq. 1) 5 TO

G7 -ONTINLUE
FADf I I) I 5EGNA ( 1 1 - , 9)

:0: ORMAT(qA4

Do 6e 2=I,3
:;7 "P RE[,NAM( i E .EO.E QRCR) TPO ]n

G5 :ONT 1NUE

EGREGf))-E5RE 5'1
12 TONTINUE

................................................................................-....................'.-..... '%.." .." -. '.- ° "... °%



303 CONTINUE

FLAG=I
WRITE(1,206)

206 FORMAT(' INPUT NO. OF VARIABLES TO BE PROCESSED')

READ(I,*) NECIND
WRITE(1,207)

207 FORMAT(' INPUT THEIR NAMES (ONE PER LINE)')
DO 3 I=I,NECIND

307 CONTINUE
FLAG=I
DO 6 J=l,11
SECNAM(I,J)=BLANK

6 CONTINUE
READ(1,102)(SECNAM(I,J),J=1,3)

102 FORMAT(3A4)
DO 4 J=1,11
IF(SECNAM(I,1).EG.SEC(J)) GO TO 6

4 CONTINUE
CALL ERRCDE(2,I)
IF(FLAG.LT.0) GO TO 307

8 CONTINUE
IND104(I)=INDSEC(J)
INDER(I)=INDEX(J)
L=INDEX(J)
IF(NECIND.LT.2) GO TO 69
IF(SECNAM(I,).EG.SEC(6).OR.SECNAM(I,1).EG.SEC(7)

*.OR.SECNAM(II).E0.SEC(lI)) CALL ERRCDE(3,r)
IF(FLAG.LT.0) GO TO 303

69 CONTINUE
DO 9 K=l,8

- SECNAM(I,K+L)=UNITS(KKSCALE)

9 CONTINUE
IF(J.NE.3) GO TO 19
DO 18 K=1,8
SECNAM(I,K+L)=UNITS(KKSCALE+2)

18 CONTINUE
19 CONTINUE

IF(J.NE.11) GO TO 3
DO 27 K=1,8
SECNAM(I K+L)=UNITS(K,KSCALE+4)

27 CONTINUE
3 CONTINUE
C
304 CONTINUE

FLAG=I
WRITE(I,208)

208 FORMAT(' INPUT THE NUMBER OF INDUSTRIES OR INDUSTRY'.
AGGREGATES TO BE PROCESSED (MAX=10)')

READ(I,*) IGROUP
*0 IPASS=IGROUP

IF(IGROUP.GT.10) CALL ERRCDE(4,KP4SS)
IF(FLAG.LT.0) GO TO 304

C
WRITE(,209)

209 FORMAT(' INPUT SECTOR NUMBER(S) ASSOCIATED WITH EACH',

'NDUSTRY OR INDUSTRY AGGREGATE,'./,' (MAX 60).
-' INPUT ONE INDUSTRY PER LINESEPARATE SECTOR NUMBERS',

*' BY A SPACE',/,' OR COMMA & END ALL LINES WITH A SLASH')

DO 5 I=I,IGROUP
READ(I,*)(LGROUP(I,J),Jz,160)

00 70 J=1,60
IF(LGROUP(I,J).EG.-1) GO TO 304

70 CONTINUE
KPASS=NLGRP(I)

::... ..- . . .: : :- : :: :: . . .



E2CNT:NUE
C
305 CONTINUE

WRITE(i,"2:O)
210 FORMAT( INPUT NAMES OF SECTOR OR SECTOR GROUPS (11X 28 CHAR.)')

DO '7 Irl,IGROUP
READ(1,IOJ3)(GRPNA)1(I,J), r1,7)

4103 FORrMAT(7A4)
DO 71 J =I, 7
:F(GRPNAM(I j).EG.ERROR) GO TO 305

7' CONTINUE
7 CONT:NUE

* C
JO6 CONTINUE

FLAG= 1

*2:11 FORMATf' INPUT NO. JF YEARS TO BE PROCESSED AND ',EARS
'(ALL ON ONE LINE)'./,' SEPARATE ENTRIES BY A SPACE OR

* 'COMMA AND END W17H A SLASH(/) '

7?EAO(1,*) NUMYR (IYEAR(I),I~l,NUMYR)
KPASS=NUMY'R
'F(NUM'(R.GT.lO) CL SRCE(5,KPASS)

!FFA.70 GO TO JOG3
Do 10

:F(:YEAR(:).E9.O) GO TO 73
72 CONTINUE

* J O TO 74
73 C'ONT7NLE

lF(K.NE.NUMY'R) CALL E.PRCDE(S,1)
F(FLAG.LT.0) GO TO JOG

74 C3 NT IUE
C

CALL OPENF
C

DO 20 =-G23
FORM) 8:LANX

WORGRO (I) :BLANK
20 CONT1NUE

DO 2!

FORM( N) HEADO) I
FORGRO(K ) HEADO( I)

21 CONTINUE
,NUMYP+1

DO -2 I ,,

FORM(N )=BLANK
PORGRO(K 'BANN

Z' fl7NTINUE

cNIJMY9+'

09M P( ) 8L ANN

If 0INUE
~ -~ >17



* FORM(K):IIEAD2?(I,J)
FORGRO (K)= HEAD3(1I *

26 CONTINUE
24 CONTINUE
C

WRITE(1, 21I2)

212 FORMAT( ' DO YOU WANT GROWTH RATE5'7')
READ(1,100) ANSWER

* IF(ANSWER.EO.ANS) 0D TO 40
IFGRO=-IFGRO
NYEARSzNUN'R- 1
DO 30 I=1,NYEARS
CENT=CENT20
IF( IYEAR(I) .OT. 1999) CENT=CENT21
FYEAR( I)=IYEAR(I)-CENT
IF(IYEAR(1+1).GT.1999) CENT=CENT21
LYEAR(I)=IYEAR(I+1)-CENT
YEAR(I)=1./Fl-OAT(I'YEARhI*+1)-IYEAR(Il)

30 CONTINUE
Oki CENT=CENT2O

iF(IYEAR(l).OT.1999) CENT=CENT21
FYEAR(NUMYR) =IYEAR( 1)-CENT
IF(IYEAR(NUMYR).GT.1993 CENT=CENT2I
LYEAR(NUIYR)zlIYEAP(NUMY)R)-CENT
Y'EAR(NUCYR./FLOAT(I'EAR(U1"iR)-IYEAR(I))

40 CONTINUE
WRITE I I,213)

Z!3 FORMAT(' DO YOU WANT A FILE SAVED FOR A COMPARISON RUNT'')
READ(1,100) ANSWER
IF(ANSWER.EG.ANS) GO TO SO

o FSAV=-l
WRITE)!. 224

214 FORMiAT( ' INPUT FILENAM1E')
READ(1.104) FNAM

104 FORMAT(20A4)
CALL DEFILE(7.FNAM.80.2-00O)
WRITE(7) NUMYRNUMPEG.NECIND. IGROUP
WRITE(7) (IYEAR'(J) ,J=I ,NUMYR)
DO 90 Izl,NECINO
WRITE) 7) (SECNAM( IJ) .J-1 .1I)

90 CONTINUE
DO 91 I~lIGROUP
WRITE(7)(GRPNAMCI,J),J=17)

31 CONTINUE
80 CONTINUE

WRITEf1.2i5) DATER
215 F0RtMAT(//.30X.'OPTlONS FOR THIS N'SA/3x2'-)

WRITE) 1.216) RTYPECTYFE.NUMREG
216 FORMAT(!, 'THIS IS A ',ZA4, ' SCENARIO AT THE

* *A4,A2,' LEVEL FOR '.2'REGIONS.',/,
*'REGION NUMBE ?S ARE: ',//8X, 'REGION NUMBER',
*3x-'COUNTYCOES'/,,j!'']X4('
DO 81 I=1,NUMrEG
IF(I.E9.4.AND.INDRE.GTWi GO TO 92
K 1)NTREG3(l)

217 FORMAT( 12X. 3,9X. 1015)
GO TO 81

82 CCNT INUE
WRITEi'1,218) I

"18 FONTIXiX'ALL OTHER COUNTIES')

al8 CONTINUE
WRITE)1,219)

29 FDP AT(I, 'FORECASTZO FOR:
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K=INDER( I)
WRITE(1,220O)(SECNAM(I,J),J:1,K)

220 FORMAT(3(14X,3A4))
83 CONTINUE

WRITE C I 221)
221 FORMATI 'ARE BEING PROCESSED FOR THE FOLLOWING INDUSTRIES:')

WRITE(l ,222)

22: FORMAT(/,2-X,'INDUSTRY',14X,'NAME',16X.'SECTOR NUMBERS',/,

DO 84 I:1,IGROUP
K=NLGRPC I)
IF(K.GT.I0) GO TO 85
WRITECI.223) I,(GRPNAM1(I,J),J:1,7),(LGROUP(I,J) ,J=1,K)

22 3 FORMAT(5X. 13.5X.7A4. 1014)
GO TO 84

85 CONTINUE

WRITEC I 224) (LGROUP(I .J).J=11 .K)
224 FORMAT(41X,1014)
84 CONTINUE

IF(IFGRO.GT.0) GO TO 86
WRITEC 1,225)

225 FORMAT(/,'(INCLUD!NG GROWTH RATES)')
86 CONTINUE

WRITEC I 226) NUMYR. CIYEAR) I). I:! NUMYR)
22G FORMAT(/,'THE ',I2.' FORECAST PERIODS BEING ANALYZED ARE:',

IF(ANSWER.Eg.ANS) GO TO 87
ANSWER=A
WRITE(1,727) ANSWER

227 FORMAT(/,A2&,' FILE IS BEING SAVED FOR A COMPARISON RUN')
WRITEC 1.228) (FNAM( I),I1,18)

228 FORMAT) 'CALLED ',18A4)
GO TO 88 -

87 CONTINUE
WRITE(1,227) ANSWER

88 CONTINUE
WRITE C1.231)

*231 FORMAT(//,'OK'//)
READ(1,100) ANSWER
IF(ANSWER.NE.ANS) GO TO 89-
WRITE) 1,229)

*229 FORMAT(/''WAY TO GO, HOSEHEAD'')
CALL ATRAN(S9,99,0.0.0)
CALL DEFILE(0,0.0.0.0)
STOP

89 CONTINUE
WRITE) 1.230)

230 FORMAT(/,'OK -PROCESSING BEGINS')
RETURN
END
SUBROUTINE ERRCDE(N-K)
INTEGER*Z ENDER,FLAG,FSAV
COMMON! PARAM/K ODE,.NUMPEG. NEC IND. IGROUP * LANK *ISTOP,
*ENDER. SCALE IFGRO. MULTI. ISCEN. FLAG ,FSAV
COMMON/NAMES/SECNAM(3. 11) .GRPNAM( 10.7) ,REGNAM( 1,9),
*CENNAM(9,4) .INDEX( 11).INDER(3)
GO TO (10,20,30,40,30,60,70),N

10 CONTINUE
WRITE(1,200) K

200 FORMAT)'**#TOO MANY REGIONS SPECIFIED.',14,
~REGIONS REGUESTED',/,'WHEN THE MAXIMUM IS 10.***',

FLAG:-l 1 90-
RE TURN



WRITE(1,.O1) SECNAM(K,J) 4:1,33
'0! FORMAT( '*4*ILLEGAL VARIABLE NAME - .A,'.'/

*'REENTER- '
FLAL3:-I
RETURN

30 CONTINUE
WRITE(i,.202) CSECNAM(K.J) ,J:1,3)

20: FORMAT('**.ILLEGAL COMBINATION OF VARIABLES. ',3A&,/,
*'MUST BE PROCESSED BY ITSELF BECAUSE SECTOR DEFINITlONS'./f
*'DO NOT CORRESPOND TO OTHER VARIABLES SPECIFTED....'1)

- .. FLAGz-1
RETURN

40 CONTINUE
WRITE(1.203) K

203 FORMAr('***TOO MANY INDUSTRIES SPECIFIED. 1,14,
INDUSTRIES REGUESTED',/,'WHEN MAXIMUM IS 10.*.4')

FLAG:-!
RETURN

50) CONTINUE
WRITE(1,704) K

204 FORMAT('''4TOO MANY YEARS SPECIFrED.'.14,
4YEARS REGUESTED',/,'WHEN MAXIMUM IS 2..'
FLAGz-!
RETURN

SO CONTINUE
WRITE(1.205) KNUMYR

205 FORMAT( '*4NUMBER OF FORECAST YEARS INPUT '

*'DOES NOT MATCH NUMBER OF FORECAST YEARS */

*'SPECIFIED. ONLY'.13.' YEARS HAVE BEEN INPUT '

*'WHEN',13,' WERE SPECIFIED.***,)
FLAG=- 1

(o RETURN
70 CONTINUE

* ~WRITE(I1,206) (REGNAM(K *J) ,J=j ,9)
* 206 FORMAT(U***WARNING: BUFFER NOT FILLED FOR '

*9A4,/,'PRINTED RESULTS FOR THIS REGION ARE '

* 'INCORRECT.***')
RETURN
END
SUBROUTINE OPENF
INTEGER.Z ENDERFLAG,FYEAR.CENT2"O,CENT211,CENT,FSAV

DIMENSION FTIT(4),GTITC 16)
COMMON/PARAM/KODE,NUMREG,NECIND,IGROUP,BLANK. ISTOP.

*ENDERSCALE,IFGROMULTI .ISCEN,FLAG,FSAV
COMMON/VEARS/NUMYR, IYEAR( 10) YEAR( 10) .FYEAR( 10),

*LYEAR(10) ,NYEARS
DATA FTIT/'HARR','IS)A','LA)A','LA
DATA CENT2O/1900/.CENT21/'2000/,APPEND/ 'I
CALL DEFILE(6,'URBSYS>PERRIEGENTST-FILNAM. '.),.O0)
DO 5 1=1.16
OTIT( I) :BLANK

5 CONTINUE
IF(ISCEN.LT.0) OTITCI 3:APPEND
DO 10 I=I,NUMYR
CENT :CENTZ0
IF(IYEAR(I).GT.1SS9) CENT:CENT21
LYRzIYEAR( 13-CENT
IF(LYR.Eg.0) GO TO 11

Z00 FORMAT(3A4,A2,1"2,16A4)
00 TO 10

21 CONTINUE
WRITE(6,201) (FTIT(J) ,J=1 ,4) ,LYR.LYR. (GTIT(J) .J:1 .16)

201 FORMAT(3A4rA2-,21.16A4) i
10 CONTINUE

CALt FflFr



RETURN
END
SUBROUTINE FDEF
INTEGER*Z ISTATFYEAR
DIMENSION FNAM(20)
COM?1ON/YEARSJNUMYR. IYEAR( 10) YEAR( 10) FYEAR(10),

*LYEAR( 10) .NYEARS
ISTAT = S
REWIND 6
DO 5 I=1,NUM$'R
NU=104I
READ(6. 100) FNAM

100 FORMAT(Z0A4)
CALL ATRAN(NU,41,FN4AM,0.ISTAT)

5 CONTINUE
RETURN
END
SUBROUTINE CLNJOUT( INDREG)
INTEGER*2 CENMAP.RTRACK .ENDER.FLAGREOREG.FSAV
COMMON/MAPS/CENMAP( 10.3) .RTRACK(10)
COMMON/PARAM/KODE.NUMREGNECIND,IGROUP.BLANKISTOP,
*ENDER.SCALEIFGRO.MULTIISCEN.FLAG,FSAV
COMMON/AREAS/ ICODE( 10.10) .REGREO( 10) KNTREG( 10;0
DO 10 1=1,10
IF(RTRACKII).EG.O) GO TO 10
MAPREG=RTRACK~(I)
INT: I
IF(KNTREGU( APPEG).EG.0) CALL REPORT(M1APREG,INT,INDREG)

10 CONTINUE
RETURN
END
SUBROUTINE AGGREG(INDREGIREG.18,I104,VAR.IY)

INTEGER*2 ENDER,FLAG,REGREG,RTRACK,CENMAP,FSAV
COMMON/PARAM/KODENUMREG.NECIND. IGROUP.BLANK. ISTOP, --

*ENDER, SCALE IFGRO MULTI, ISCEN .FLAGFSAV
COMMGN/AREAS/ ICODE (10. 10) .REGREG( 10) ,KNTREG( 10%)
COMMON/MAPS/CENMAP(10.3),RTRACK(10)
COMMON/REGOUT/RVAR( 10.30. 10)
K=I104+( IS-1)IGIROUP
DO 11 I=1,10
IF(IREG.EG.RTRACK(I)) GO TO 13

It CONTINUE
DO 12 1=1.10
IF(RTRACK(I).EG.0) GO TO 14

12 CONTINUE
STOP 5

13 CONTINUE
RVAR(I,K,IY)=RVAP(1,X,IY)+VAR
N: K *I
IF(N.LT.!?ULTl) RETURN
CALL CL.NOUT( INDREG)
QETURN

14 CONTINUE
RVAR( I K , I)=RVAR( I K ,IY)+VAR
RTRACK (I): IREG
RE TURN
END
SUBROUTINE AGGSECCINDREG,IREG,IV)
INTEGER*2 ENDER.FLAG,FSAV
REAL*4 NAME
COMMON/ INDAT, IYR ..IDC(5),NAME(S),~AREA ,FAC ,USC (1445)
COMMON/PARAMKODE,NUMREG,NECIND. IGROUP.BLANK. ISTOP,

.ENDER,SCALE,IFGRO,MULTI ,ISCEN,FLAGFSAV
COMMON/INDUS/LGROUP( 10.60) ,NLGRP( 10). INDlO4(3)
DO 10 I=l,NECIND -2



DO 11 J:2GROUP
VAR: 0.
NvNLGRP(J)
DO 12 L:1,N

* M=LGRCUP(J,L)
* IAR=VAR+USC(K.M)/SCALE

12 CONTINUE
CALL AGGREG(INDREG,IREG,IJ.VARIY)

11 CONTINUE
10 CONTINUE .-

RETURN
END
SUBROUJT INE RE PGRO (MlREG, K,GRATES)

4 INTEGER*2 FYEAR
COM~MON/NAMES/SECNAM(3,11),GRPNAM(I0,7).REGNAM(10.9),

*CENNAM(9.4) ,INDEX( 11). INDER(3)
COMMON/YEARS/NUMYR. IYEAR( 10) YEAR 10) .FYEAR( 0) .LVEAR( 10).
*NYEARS
DIMENSION GRATES(10)
WRITEU .200) (GRPNAM(KJ) ,J:1,7) IGRATES(J) ,J=1,NUMYR)

200 FCP AT(IX.7A4,I0FI0.2)
RE TURN
END
SUBROUTINE HEDGRO(MREG, INDREG)
INTEGER*2 REGREG.FYEAR
COHP ON/AREAS/ICODE 10.10) ,REGREG( 10) .KNTREG( 10)
COI91ON/YEARS/NU YR, IYEAR( 10),*YEAR( 10) ,FYEAR(10),

*LYEAR( 10) .NYEARS
COMMON/NAMES/SECNAM(3,11),GRPNAM(10,7),REGNAM(10.9).

*CENNAI(9,4) ,INDE.( 11). INDER(3)

COMMON/FORMS/FORM(53) .FORGRO(63) ,RTYPE(2) .DATER(4)
DATA HYPH/'-'/
K=IABS(REGREG(MREG))
IF(INDREG.GT.I.AND.MREG.EG.4) K=I
WRITE(1.FORGRO) DATER
WRITE(1.200) RTYPE

200 FORIAT(SX,'SCENARIO: ',2A4)
W.RITE(,01)(RENAM(MREG,J),J=1.9),(ICODE(MREG,J),J:1,K)

Z01 FORP AT(5X,'REGION NAME: 'PSA4./.5X,
*'REGION NUMNBER: '.1015)
WRITE(1,202)(FYEAR(t) ,H'YH,LYEAR(I).I,1NUMYR)

202 FORMAT(/,7X,'VARIABLE NAME',9X.10(5X.I&'.AI.12))
RETURN
END
SUBROUTINE RATER(MREG. INT)
I NTEGER*! FYE.AR, ENDER ,FLAG UFSAV
COMNON/YEARS/NUMYR, IYEAR( 10) YEAR( 10) .FYEAR( 10) .LYEAR( 10).
#YE AR S
COMMrON/REGOUT/RVAR( 10,20.10)
COMMON/PARAN/KODE.NUMREG.NECIND. ZGROUP.BLANKISTOP,
*ENDERSCALE, IFGRO.MULTI. ISCENFLAG,FSAV
COMMON/NAMES/SECNAM( 3.11) ,GRPNAM( 10. 7) ,REGNAMUO. 9),

*CENNAI(9,4) ,INDEX( ( 1),*INDER(3)
DIMENSION GROC 10)
Nz0
DO 10 I=1,NECIND
LaINDER(I)
WRITE( 1.200) (SECNAM( I,J),~J=1 .L)

200 FOqMAT(f,4X,3A4)
DO 11 J=1,IGROUP
N=N+1
DO 12 K=1,NYEARS
GRO(K)zO. 93

ATF(RVAR(INT,NK).NE.0.)
*GRO(X):I00.,(f (RVAR(.INTI,,4l)/RYAR(INT.NI'J



12 CONTINUE
GRO(NUMY'R =0.
IF(RVAR( INT,N. 1) .NE.0.)

*GROCNUMYR) =1O..*(((RVAR( 1NT,N,NUMYR) /RVAR( INT,N, 1))

CALL REPGRO(MREG,j,ORO)
11 CONTINUE

10 CONTINUE
RE TUR N
END
SUBROUTINE HEADER(.MREG, INDREG)
INTEGER.2 REGREG,FYEAR
COMMON/AREAS! ICODE (10, 10) PEGREG( 10) ,KNTREG( 10)
COMMON/YEARS/NUMYR, IYEAR( 10) YEAR(10) ,FYEAR( 10),
*LYEAR( 10) .NYEARS
COMMON/NAMES, SECNAM (3, 11) ,GRPNAM( 10, 7),REGNAM( 10,9),

*CENNAt(S,4) ,INDE)'( 11),*INDER(3)
COMMON/FORMS/FORM(63),FORGRO(63),RTyIPE(2),DATER(4)
K=IABS(REGREG(MREG))
IF( INDREG.GT.lI.AND.!IREG.EG.4) K=1
WRITE(1,FORM) DATER
WRITE(1,200) RTYPE

201) FORMAT(511, SCENARIO: ',.'A4)

201 FORMAT(5X,'REGION NAME: ',9A4,/,C"A,
*'REGION NUMBER: ',1015)
WRITE( 1.202-) (IYEAR(l I).=1 .NUMYR)

0FORMAT(/,7,(,'VAR!ABLE NAME',8X,10(6l~,14))
RETURN
END
SUBROUTINE REOCHK( INDREG. IREG)
rNTEGER#2 ENDERFLAGFSA'J,REGREG
REAL*4 NAME
COMMON/PARAM/KODE,NUMREG,NECILND, IOROUPBLANK. ISTOP,

*ENDER,SCALE,IFGRO,MULT'4,ISCEN,FLAG,FSAV ..

COMMON/AREAS/ICODE(:0,10),REGREG(10) .KNTREG(1O)
COMMON/INDAT/IYR,IDC(5),NAME(9),AREA,FAC,USCc 1445)
COMMON/NAMES/SECNAM( 3, 11) ,GRPNAM( 10 .7) ,REGNAM( 10.9),

*CENNAM(9.4).INDE',<(11),INDER9(3)
GO TO (10,30).INDREG

10 CONTINUE
DO 1! I=1.NUMREG
K=IABS(REGREG( I))
DO 12 J=1,K
IF(IDC(1).EG.ICODE(I,J)) GO TO 13

127 CONTINUE
11 CONTINUE

KODE=-i
RETURN

13 CONTINUE
KNTREG(I)=KNTREG(I)-1
IREG=l
KODE:1
IF(REGREG(l).LT.0) GO TO 14
DO 15 J=1.9
REGNAM (I ,J) :8LANK
REONAM(I .j)zNAME(J)

15 CONTINUE
14 RETURN
30 CONTINUE

NREG=NUMREG- I
DO 31 I=1,NREG
K=tABS(REGREG(1I)) -94-
0O 32 J:1,K
IF(IDC(1).E0.ICODECI,J)) GO TO 33



3: CONTINUE
Iz4

33 CONTINUE
KNTREG( I )KNTREG( 1)-I
IREG=I
KODE:1
RETURN
END
SUBROUTINE REPORT(MREG, 1NT,INDRES)

* INTEGER*4Z FY.EAR,ENDE!R,FLAG,CENMAP.RTRAC(.FSAV
COItON/NAMES/SECNAP(3,11),GRPNAMUO0,7),REGNAM(O,9,
*CENNAM(9,4) INDEXC 11), INDER(3)
COIMON/YEARS/NUMYR,IYEAR(1O),YEAR(10),FYEAR(1Q),LYEAR(IO),
*NYEARS
CONNON/REGOUT/RVAR 10,3O0 10)
COMMON/PARAM/KODE,NUMRED,NECIND,IGROUP,BLANK, ISTOP.
*ENDER,SCALE, IFGROMULTI, ISCENFLAG.FSAV
COMMfON/MAPS/CENMAP(10,3), RTRACK(I0)
ENDER=ENDER+1
IF(FSAV.LT.0)WRITE(7)(REGNAM(MREG,J),J:1,9)
CALL HEADER(MREG, INDREf3)
N=O
DO 11 I=1.NECIND
WRITEC 1,200) (SECNA1( I. J) .J=111)

200 FORMAT(/,4X,11A4)
DO 112 J=1,IGROUP
N=N+1
WRITE(1.'201) (GRPNAM( J,K) ,K:!, 7), (RVAR ( NT ,, K) ,K=1,NUMYR)

201 FORMAT(IX.7A4,1OF1O.0)
IF(FSAV.LT.0"- WRITE(7)(RVAR(INr,NK),K=LNUM"'R)

12 CONTINUE
&11 CONTINUE
U IF(IFGRO.ST.0) GO TO 13

CALL HEDGRO(MREG. INDREG)
CALL RATER(MREG, tNT)

13 CONTINUE
RTRACK(C NT) :0
DO 20 K=1.NUMYR
N=O
DO 20 J:z,IGROUP
00 20 I=1,NECIND
N:N +1
RYAR( INT,N,K )=0.

270 CONTINUE
RETURN
END
SUBROUTINE EXPAND(ZS.K)
COMMON, INDUS/LGROUPC 10 ,60),.NLGRP( 10 ),IND104(3,
DIMENSION LTEMPC6O)
DO 1 Ja1,60
LTEIP(J):LGROUP(IS,J)

I CONTINUE
K=O
DO Z J211,60
K=K~x
'AF(LTEMP(j).EG.0) RETURN

m LGROUP(IS,K)=LTEMP(J)
IF(LTEMP(J).GT.0) GO TO 2
K-K-1
IEND:IABS(LTEMPcJ))
ISEG=LTEMP(J-1 1.1
DO 3 L=IBEG,IEND

LGROUP( !SK) :L -
3 CONTINUE

2 CONTINUE



UK.N
END

ox.
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77I

COMPAP.E. GENINO .FORT

PARAMETER NVEAR:7

COMMON/NAMES/RNAC4,8) ,SECNAM(38,8)
COMMON! REGDAT /REG 1 3 7 *GRO(138. 3)3 DIMENSION IYEAR(7),REGIN(2.38,7)
DATA IYEAR/1983,1984.1985.1986.1987,1988,1989/
CALL DEFILE(11. 'URBSYS>KEY-.SERIES-..ASE.MARIO.CPER.',0,10,0)
CALL DEFILE(12,'URBSYSKEY-SERIES.IMPAC'...MARO.CPER,',0,10,0)
CALL DEFILE(B.'URBSYS>PERRIE)NAMER,',0.10,0)
CALL DEFILE(18,'URBSYS>COMPARE.IMPACT-BASE.MIO.CPER. '.0,0.0)
READ(8, 100)1 CRNAI( I J).J:1 ,8) ,I:1,4)

10)0 FORMAT(8A4)
READ(8,100) C(SECNAM(IJ) ,J=1 8) .1:1,38)
DO 10 NR=1,4
Do 11 K:I,Z

DO 1' I=1,38
READC(NU,101)(REGIN(K,I,j),J:=1,7),(GRO(I,J) .J=I,3)

101 F0RMAT5IE13.7)
12 CONTINUE
11 CONTINUE

DO 15 J=1,7
DO 16 1=1,38

a REG(I,J)=REGIN('2,I,J)-REGIN( 1 .IJ)
16 CONTINUE

REG(39. J ) :FLT( IYEAR( J))
15 CONTINUE

CALL REPORT(NYEAR.NR)
10 CONTINUE

CALL DEFILE(0.0,0,0,0)
STOP
END

SUBROUTINE REPORT(NYEARNR)
REAL*8 THOUS,AMILLACTUAL.DOLLAR.DEMOG
COMMON/REGDAT/ST(39,7) .GRO(38,3)
COMMON/NAMES/RNAI(4,8) ,SECNAM(38,3)
DIMENSION LYEAR(7)
DATA THOUS/'THOUSAND'/,AMILL/' MILLION'/,
*ACTUAL/' ACTUAL'!
DOLLiAR:THOUS
DEMOG=ACTUAL
IF(NR.NE.3) GO TO 2
DO 1 J=1,7
DO 1 1=1,38
ST I, J) STC I, J *1000.

I CONTINUE
2 CONTINUE

WRITE( 18,200)
200 FORMAT(///,32X.'TREGIONAL SUMMARIES OF KEY( ECONOMIC INDICATORS',

*GXt,'IMPACT-BASELINE',/.32.X,45 C'-'))
WRITE 18.2014 (RNAM(NR. J) ,J=1 8)

201 FORMAT(39X,8A4)
DO 10 I:1,NYEAR
LYEAR( I) :IFIX(ST(39, I))

10 CONTINUE
WRrTE( 18, 202) (LYEAR( I) ,I:!, NYEAR)

202 FORMAT(SX,''VARIABLE NAME',1OX.7(6X,I4).

WRITE(18,203) DOLLAR
203 FORMAT(' OUTPUT ('.A8.'S OF 76$)')

DO 1.5 121,9 -

*. .. . . . . . . . . . .8), ST I~ j .J= ,?



15 CONTINUE
WRITE(18,209) DEMOG

Z09 FORMAT(/, EMPLOYM ENT (',A8,'S)')
DO 16 IZ10,19
WRITE(19,2"04) (SECNAti(1.J) ,J:1,8) *(ST(1.J) ,J=1,7)

16 CONTINUE
WRITE(18,205) DEMOG

205 FORMAT(/, DEMOGRAPHICS (',A8,'S)')
DO 17 I=19,29
WRITE(18,204)(SECNAM(I,J),J:1,8),(ST(IJ),J=1,7)

17 CONTINUE
WRITE(18,T206) DOLLAR

d"O6 FORI AT(/, INCOME (',AB,'S OF 76$)')
DO 18 1=29,35
WRITE(1B,204) (SECNAM(I,J),J:1,B) *(ST(I.J) ,J:1,7)

18 CONTINUE
WRITE(18,207) DOLLAR

207 FORMAT(/,' GOVERNMENT EXPENDITURES',./,
*3X,'(',A8 'S CF 76$)')
DO 19 1=36,38
WRITE( 18, 204) (SECNAM(I,J) ,J=1,8) ,(IST(I.J) , J1, 7)

19 CONTINUE
WRITE( 18,199)

!99 FORMAT(//)

RETURN
END

OK,



COMPARE. GENRI;G. FORT
REAL48 1XDAT
COMMON/PARAM/NUMREG(2),NECIND(2),IOROUFC-)
COMtON/YEARS/NUMYR(Zk)IYEAR(10,2)
COMMON/FORMS/FORM 501 ,DATER(4)
COMMON/NAMES/SECNAM(3,11),GRPNAM(10,7bREGNAM(9)
COMMON/REGOUT/VAR(30, 10)
DIMENS!QN FBASE(2O0),FINP(20),HEADO(2),HEADI:'2,
*HEADZ(7,2)
DIMENSION RVAR(2,30.10)

DATA BLANK/'
DATA HEADO/'(///'.''' '
DATA HEAD1/ C','OOSA',' RIV'.'ER N','AVIG','A~r2.
I'N P9 1, 'OJEC', 'T'5', IN, AW, '4, ',' 'II

DATA HEAD?/ 'KEY ','ECON','OMIC'. ' lND'. 2CA7'.'CR'''.

CALL ATTDEV(1,1,1.S6)
(DAT=DATESA(DATER)
CALL DATESA(DATER)
WRITEC 1,100)

100 FORMAT(' :NPUT BASELINE FORECAST F:LEN1ArE')
READ(I,2O0) PSASE

200 FORMAT(20A4)
WRITE C1,101)

101 FORMAT(' INPUT IMPACT FORECAST FILENAME')
READ(1,200) FIM~P
CALL DEFILE(11,FBASE,80,1O,0)
CALL DEFILE(12-,FIM1P,80,10,0)
DO 10 I,
NU=10+r
READ(NU) NUMYR(I),NUMREG(I),NEC:ND(Il)IGRCUP(:)
K=NUMYR( I)
READ(NU) (IYEAR(J. 1), J=! ,K)
L:NECIND( I)
DO 9 J=1,L
READ(NU) (SECNAM(J,M) M,I1 d)

9 CONTINUE
* L=IGROUP(I)

DO 8 J=1,L
READ(NU)(GRPNAM(J,Mi),M=1,7)

8 CONTINUE
10 CONTINUE

IF(NUMYR(l).NE.NUMYR(2')) CALL E- RCDE
IF(NUMREG(1).NE.NUMREO(!2)) CALL ERRCOE
IF(NECIND(l).NE.NECI'ND(Z)) CALL ERRCDE
IF(IGROUP(l).NE.IGROUPCZ)) CALL ERRCDE
DO It J=1,K
IFm'VEARrJ,1).NE.IYEARrJZ)) CALL ER.RCDE

11 CONTINUE
MULTI=IGROUP( I)#NECIND( 1)
DO 40 1=1,62
FORM(I)=BLANK

40) CONTINUE
K=O

* DO 41 Ix1,Z
K-K+l
FORM(K)sH~EAD0C I)

41 CONTINUE

L=NUMYR(1) -9

DO 42 Is1,L

FO:'BX=LANM



DO 43 12

FOR?"(K, =HEAD!: 
413 CONTINUE

L=L+7
DO 44 J=l,2"
DO 45 1 IL
K =K I
PORM(K ) =LANK

S CONTINUE
DO 46 1=1,"

FORM(X)=HEAD72(I,j)
4G CONTINUE
44 CONTINUE

*4vRNUnYq( I)
NREc3:NUMREG( I
DO 50 IR=INREG
DO 51 1=',,
NU=10+I
REAO(NU) (REGNAI (J), = ,9)
DO 52 J=1.,1UL'I
READ (NU) (.?'.'AR ( I .M) :

52 CONTINUE
5! CONTINUE

DO 53 K=1,NYR'
DO 54 J=IMULTI
VAR(.JK)=R')AR(2,j..')-RVAR( I~j

54 CONTINUE
53 CONTINUE

CALL RE0ORT(MUL7I)

50 CONTINUE
CALL DE T LE f 1).0. o 0
STOP
END
SUBROUTINE ERRCDE
WRITE) I 100)

100) PORMAT( ' MISMATCHED FKLES -EXECUTION TERMINATING')
CALL DEFILE(0.0.0.O00
STOP
END
SUBROUTINE HEADER
COMMON/NAMES/SECNAM(3. 11) .GRPNAM( 10,7) .REGNAM(9)
COMMONI''IEAR/NUMYR.NDUMI,.IYEAR(0 . IDUM(I0)
COMMON/PARAM/NUMREG,NDUMC.NECI.NDNDUMO. IGROUP.NDUM4
COMMON/FORMS,'FORMJS3) ,DATER(4)
.4RITE('I.ORM) DATER

FORMAT'5f(,'REGION NAME: ',9A4)

22 FO0RMAT ,~ 'VARIABLE NAME .3X, 0 (G6,14))
RETURN
END
SUBROUTINE REPORT)M'UL'I)
CO.MMON/NAMES/SEC.',AM(3. 11 .GRPNAN :0.7) .2EGNAM(S)
COMMON/ 'EARS/'JUMY9.NDIJN1 lY).EAR(l10).IDUM) Io?

COMMON/REGOUr VAR (30, : 0)
COMMCN/PARAM/NUMREG,NO4UM2-.)IECIN'D.N4DUM3.IGROUP.NDUM4

CALL HEADER

DO 11 I,MUL71
!P(MOD(IIOROUP).NE.1 GO '0 iz
K EC 0I~~

.4RITE( (S.nECNAM(,JL ,1!)



"00 FORMAT(/,4',*i1A4)
12 CONTINUE

K SEC:K SEC+ I
WRITE(1,2Ol1)(GRPNAM(KSEC,J),J=1.7) *(VAR(I,j* j=INUM'iR)

201 FORMAT(l(, 7A4,.I F 10.0)
11 CONTINUE

RETURN
END

OKI
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APPENDIX I

DATA DEVELOPMENT FOR THE COOSA RIVER NAVIGATION PROJECT

I.1 Introduction

The Coosa River Navigation Project is part of a larger

Alabama-Coosa River Navigation Project, originally authorized in

1945, that has been envisioned to run 596 miles from Rome, Georgia

to Mobile, Alabama. The first phase of the overall project, from

the junction of the Tombigbee and Alabama Rivers to Montgomery, was

completed in 1972. Completion of the final phase from Gadsden,

Alabama to Rome is contingent upon completion of the current project

(Phase II) at which time its merits will be re-studied.

Phase II of the Alabama Coosa River Navigation Project calls

for the construction and operation of a 163-mile navigable waterway

between Montgomery and Gadsden. Completion of the project will

require:

o dredging of a 9 foot by 150 foot channel in the Coosa River

from Montgomey to Gadsden;

o reconstruction of five dams operated by Alabama Power
Company along that stretch of the river to install lockages

(Figure I-1);

o relocation of various railroad and highway bridges, electric
power lines and roads along the channel; and

o construction or purchase of various support facilities to
operate the waterway.

Included In the project plan is the construction of a spur

channel in Black Creek at Gadsden to the Republic Steel Corporation

-103-
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FIGURE 1-1

0 PHASE 11 LOCK CONSTRUCTION SITES

E~ T-5-A
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to connect this potential waterway user to the main channel. A

total of eight highway and seven railroad bridges will require

relocation or reconstruction over the 163 mile waterway. In

addition, six powerlines, six communication lines and four pipelines

will require relocation, as will four bridges connecting secondary I
roads and one local road near the Logan Martin Dam.

Dredging operations will be necessary in the upper reaches of

the impoundments created by the five Alabama Power Company locks

along the waterway to provide a channel of nine foot depth for

navigation. Locks will be constructed to the same dimensions as

locks on the completed stretch of the Alabama-Coosa River Navigation

Project. Total capital costs for this phase of the project are

estimated to be approximately $1.15 billion (1981 dollars), of which

-1.1 billion will be federal costs and t.034 billion non-federal.

In addition to altering the Coosa River physically, the

navigation project represents a significant injection of funds into

the Coosa River Region during the design and construction phase.

More importantly, in operation it represents a catalyst for changing

the basic structure of local economics in the region. By

introducing a new mode of transport which can carry certain

commodities to and from external markets more cheaply, the water-

way will alter the competitive advantage of the region for

attracting growth relative to all other regions, encouraging de-

velopment of a kind that would not have occurred otherwise.

The injection of federal, state and local funds Into the region

-105-
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and the subsequent changes in transport costs are but the first-

order effects of the project. Over time, these effects will work

their way through local and regional economies inducing further

growth and diversification. The nature and magnitude of this

secondary growth depends upon the initial structure of the economy

and the degree to which development is facilitated by local

populations. In this study economic development associated with the

project is estimated using an econometric modeling framework.

It is convenient to consider the direct effects of the

navigation project by type of impact. In all, five categories of

direct impact are anticipated:

o construction impacts

o transportation cost impacts

o waterway operation and maintenance impacts

o power generation and revenue impacts

o rail and truck carrier revenue impacts.

The planning, design and construction phase of the project are

expected to proceed in several stages over the 1980 to 1990 period.

- .The first three years of the project are devoted solely to planning

and design of the waterway with land acquisition and construction to

be phased in after that (Table I-1). Construction, and thus its

impacts, are expected to advance up the Coosa River from the south

end of the navigation project as each of the five dams undergoes

modification.

-I. .'



subsequently extended by estimating a simple first order difference

equation using population aged 15-24 in the year t-l0 as the

independent variable.

POP 2 5 3 4 (t) -1.11 +0.96 POP 15 _24 (t-1O)

Population aged 25 to 34 for 2039 was estimated from the value

derived from this equation by interpolation.

Households

The number of households was estimated for all forecast years

(1985-2039) using the regression equation:

HOUSEHOLDS (t) = -74.33 + 0.58 POP (t) + 1.55 % POP 25 -34 (t)

Historical data for estimating coefficients were derived from Census

sources for the period 1970 to 1979. --

Percentage of Households with Head Aged 25-34

The percentage of households with head aged 25 to 34 was also

calculated for the entire forecast period (1985-2039), and was

expressed simply as a function of the percentage of the population

in the same age bracket.

1U.S. Department of Commerce, Bureau of the Census,

Statistical Abstract of the United States: 1980. Washington, DC:
U.S. Government Printing Office, 1980.
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Table I-i

SCHEDULE OF FUNDS FOR'THE INITIAL DEVELOPMENT OF THE

MONTGOMERY TO GADSEN, COOSA RIVER PROJECT

Fiscal Year

Thru 1980 Planning and Design 5,300,000

1981 Planning and Design 6,900,000

1982 Planning and Design 8,000,000

1983 Planning, design,

land acquisition and construction 11,000,000

1984 Planning design,

land acquisition and construction 112,000,000

1985 Planning, design,

land acquisition and construction 146,000,000

1986 Planning, design,

land acquisition and construction 197,000,000

1987 Planning, design,

land acquisition and construction 277,000,000

1988 Planning, design,

land acquisition and construction 205,000,000

1989 Construction 118,000,000

1990 Construction 62,800,000

TOTAL $1,149,000,000

................................................... :. ..



With a project of this magnitude, the employment Impacts are

expected to be considerable. PLANTEC Corporation has estimated that

direct and induced construction employment peaks could approach

1,100 workers at the Bouldin Bam area, 1,200 at the Mitchell and Lay

Dam areas, 1,500 at the Logan Dam area and 1,400 workers at the

Henry Dam area over the construction period. As the construction

of locks will be phased over time, the cumulative employment impacts

will not be additive. However, they represent significant

stimulations to the local economies along the river, as over 300

million in payrolls will be added to the region by the project.

In addition to expenditures on labor, substantial investment in

equipment, materials and services will be required during the

construction phase of the project. Corps estimates indicate that

over *80 million (1981 dollars) will be spent on lock equipment

between 1985 and 1990 for this purpose. Materials and services

account for the remainder of the $1.1 billion federal investment.

Like construction expenditures that result in employment,

expenditures on equipment, materials and services are likely to have

highly stimulative effect on the Coosa River Region economy.

Once the waterway is opened to navigation, costs of transporting

materials and products Into and out of the Coosa River Region will

be Impacted. Opening the Coosa River to navigation will Introduce a

new mode of transportation into the region which, for many

1PLANTEC Corporation, Coosa River Navigation Project.

Prepared for U.S. Corps of Engineers, October 1981.
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comodities, is competitive to rail and truck transportation. The

Corps traffic survey identified 35 commodities totalling over 4

million short tons currently imported into or exported from the

Coosa River Region annually that could be shipped more inexpensively

by barge than by rail or truck Assuming that shippers will switch

to the least expensive mode, the direct transportation cost impacts

of opening the waterway to navigation will be reduced shipping

costs, thereby lowering the cost of doing business in the region.

Reduced costs should, in turn, improve the competitive standing of

the region relative to all others, making it more attractive for

industries to produce, expand or locate there.

Note that the beneficiaries of transportation cost savings are

not only those industries that are located in the Coosa River

Region. In addition, industries in regions that engage In trade

with the Coosa Region will also be impacted directly by the cost

advantages associated with barge travel. Assuming that commodities

are shipped F.O.B., transportation cost savings will accrue to the

purchasers of commodities, ie., on commodities that are imported

into the regions. Indirect and induced impacts associated with

lower transportation costs brought about by the navigation project

b are therefore expected to be more spatially dispersed than

construction impacts.

Direct impacts associated with the operation and maintenance of

the waterway will result from personnel costs, costs of maintenance

:nd supplies, spare part cos", operat ton -pport costs, costs of

-I to-
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procuring major replacement costs and a one-time cost of

establishing a Montgomery Area office. These costs are expected to

begin phasing into the Coosa River regional economy in 1987 with the

completion of locks at the Henry Bouldin Dam and will increase

annually as locks are successively completed upstream. Operation

and maintenance costs are expected to remain constant through 2039

once all construction activity ceases in 1990.

In comparison to construction cost estimates, direct operation

and maintenance impacts are relatively small although, because they

apply annually, they have a more permanent effect on the region's

economy. Direct employment impacts are expected to arise from

expenditures on personnel to operate and maintain the locks

(constituting over a third of the annual O&M budget) and from

government contracting for private maintenance services. Government

purchases of replacement equipment and spare parts are also expected

to impact the Coosa River Region's economy, though only minimally

because of their small magnitude.

The two remaining impact categories, power generation and

revenue impacts, and rail and truck carrier revenue impacts, are

expected to have a negative effect on the region's economy.

Installation of locks in Alabama Power Company dams will reduce

water flow available for power generation. These losses will have

to be replaced by electrical power generated by other Alabama Power

Company capacity or purchased from other distributors. This study

has assumed that Alabama Power will purchase electricity at

-Il
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wholesale prices to compensate for power losses in their

hydroelectric capacity. As wholesale prices for electricity are

greater than costs of generating equivalent quantities of

hydroelectricity on the Coosa River, the difference constitutes a

revenue loss for the utility. These revenue losses, which occur

annually after 1990, constitute a direct economic Impact in the

Coosa River Region. It is important to note, however, that

importation of electrical power by Alabama Power Company into the

region also constitutes a revenue gain to a utility or utilities

outside the service area. Thus, while the Coosa River P,-ion is

expected to be negatively impacted by hydroelectric generation

losses associated with the operation of the waterway, regions

outside the Alabama Power Company service area are expected to be

positively impacted.

The introduction of a new mode of transportation into the

region constitutes new competition for carriers that had previously

established themselves there. Because barge transportation Is

directly cost competitive with rail and truck transportation for

certain commodities, rail and truck revenues are anticipated to

decline in the region as shippers choose the least expensive mode.

Direct impacts of the navigation project upon these carriers are

therefore annual reductions in rail and truck revenues attributable

to traffic lost to barge transportation once the waterway is

operational.

.I .
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1.2 National Economic Controls

The macroeconomic projection used in this study is based on one

developed for the 1980 OBERS BEA Regional Projections. 1 The

Bureau of Economic Analysis, in constructing this forecast, utilized

the Bureau of Labor Statistics Long-Run Macroeconomic Model to

project labor force and output data to the year 2000. These

estimates were subsequently extended to 2030 by BEA analysts. Major

assumptions utilized for this forecast are documented in the

publication cited above. Population forecasts were developed by the

Bureau of the Census.
2

In order to provide sufficient data to develop a national

economic forecast using INFORUM, additional economic data were

developed to supplement those in the OBERS forecast. Also, the

Smacroeconomic projection was extended a further nine years, to 2039,

to satisfy Corps requirements. A total of 9 macroeconomic

parameters were forecast independently from the IYFORUM model for

use as input data; all other variables were estimated endogenously.

IU.S. Department of Commerce, 1980 OBERS BEA Regional

Projections. Volume 1: Methodology, Concepts and State Data.
b Washington, DC: U.S. Government Printing Office, July, 1981.

2U.S. Department of Commerce, Bureau of the Census, Current

Population Reports, Series P-25, No. 704, July 1977; U.S. Department
of Commerce, Bureau of the Census, Current Population Reports,
Series P-25, No. 729, August 1978.

1 13
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These exogenocs parameters are:

o population

o population aged 25-34

o households

o percentage of households with head aged 25-34

o government spending

o per capita disposable income

o total labor force

o military employment

o civilian employment by type

Derivation of these projections are discussed below.

Total Population

Total population estimates were forecast to 2030 in the OBERS

report and thus only one additional estimate, for 2039, was

required. Total population for 2039 was calculated by assuming

that population would grow at the same rate as the 2020 to 2030

period. This assumption resulted in an average annual growth rate

of 0.34 percent. (Compare this with an average annual growth rate

of 0.9 percent between 1970 and 1980.)

Population (25-34)

OBERS Population projections were also broken down by age

cohort to 2030. The projection for population aged 25-34 was

- lMacronconomic datai were forecast at 10 year intervals and
were subsequently interpolated to annual estimates by INFORUM.



% HOUSEHOLDS w. HEAD 2 5- 34 (t) = 5.64 + 1.05 % POP 2 5-3 4 (t)

Coefficients were estimated over historical data from 1970 through

1979.

Government Spending

Government spending was estimated for both the federal and the

state and local levels of government in a two-stage process. First,

total government spending as a percentage of Gross National Product

was projected over the forecast period. From a 1980 value of

1
approximately 19.3 percent, government spending was assumed to

0 decline monotonically to 17.5 percent by the year 2000 and remain at

this level for the remainder of the forecast period.

Estimating the dollar value of government expenditures from

eO percentage of GNP estimates required a GNP forecast to 2039. Final

GNP estimates were not specified exogenously for the INFORUM

forecast but were generated internally as the sum of its

components. A BEA forecast of GNP to 2030 was taken from the 1980

OBERS BEA Regional Projections report for this purpose. A GNP

estimate for 2039 was extrapolated from 2030 using the 2000 to 2030

GNP growth rate assumed by BEA. Total government expenditures were

then apportioned between the federal and state and local governments

1U.S. Department of Commerce, Bureau of the Census,
Statistical Abstract of the United States: 1980. Washington, DC:
U.S. Government Printing Office, 1980.



by assuming the federal percentage to remain constant at

36.7 percent over the forecast period. This value is consistent

with historical data over the 1976 to 1980 period.

Per Capita Disposable Income

While BEA forecast per capita personal income in its OBERS

projections, no estimates of disposable personal income were made.

Per capita disposable income was estimated for this study by

assuming it to be a constant proportion (85 percent) of per capita

personal income over the forecast period. (Per capita disposable

income has varied between 84 and 87 percent of per capita personal

income since 1960.) A value for 2039 was derived by extrapolating

personal income from 2030 using the 2020 to 2030 growth rate assumed

by BEA.

Total Labor Force

Total labor force projections to 2030 were developed by BEA for

its OBERS forecast. These were extended to 2039 using to 2020 to

2030 growth rate assumed by BEA.

Military Employment

BEA assumed that military employment would rise to 2.089

million by 1985 and remain constant through the remainder of the

forecast. This assumption wis maintained In the extension of the

project ion to ?03).

'.°-
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Civilian Employment

Civilian employment estimates were required for farm, non-farm,

government and total employment categories. Estimates to 2030 were

taken from BEA OBERS projections. Total employment, farm employment

and government employment categories were subsequently extrapolated

to 2039 using 2020-2030 trends. Non-farm employment for 2039 was

then calculated as the difference between total employment and farm

employment in that year.

These macroeconomic projections formed the basis for the

INFORUM forecast used to control MIMI regional estimates over the

1980 to 2039 period. The projections are given in Table 1-2. The

remaining macroeconomic data forecast by INFORUM are shown in Table

1-3.

1.3 Construction Impacts

The total cost of the Coosa River project ($1.15 billion) is

estimated in The General Design Memorandum (GDM) issued by the Corps

of Engineers in October 1981. The costs given in the GDM are based

on October 1981 prices for materials and labor.

As input data for the MRMI model, construction impacts are

allocated to one of two sectors:

(1) Public Construction Sector 24: Water Systems. This

sector accounts for all construction expenditures except

equipment purchases;

2) Equipment Purchasing Sector 66: Buses, Waterways, and
Pipelines.

. . . . .
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£ioL, 1-4

ALLCATION OF TOTAL C ) N'RUCT I A CDSTS "0 PUBLIC

CONSTRUCTION (PC) SECIUR 24, AND EQUIPMENT PURCHASi4G

(EQ) SECTOR 66, BY JK, 1960-89 AND 1983-90

(Thousands of 3ct.oer 1931 DoLlars)
(L) t2) , .,

2983- G 1380-1989

Bouldin

PC 246, i20 251, L08

EQ 22, -, 22, 211

Total 2i, 7.J 273,319

Mitchell

PC U '573 134,205

EQ 14,-d 1,,68 5

Total 146, 264 148, 190

Lay

PC 1b0,672 163,843

EQ .6, O 3 16,083

Total 176, 75 179,926

Logan Martin

PC 28%, ::, 291, 361

EQ 1 15,948

Total 30i,:. , .3!7, 309

Neely Henry

PC 224,117 228,319

EQ 11,203 11,209

Total 235.flo 239,528
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The GDM breaks down the tl.15 billion (October 1981 dollars)

cost of the project into approximately 150 line items for each

lock. This breakdown -as used to identify equipment purchases.

Equipment is defined as premanufactured items which are installed

without 6ajor modification, te., they are not significantly shaped,

cut, or formed before installation at the lock site. Construction

materials or supplies are not classified as equipment. This

definition of equipment is used by INFORUM and by the MR.MI model,

and is consistent with the definition provided in the PLANTEC

document.

Each line item listed in the GDM for each lock was reviewed to

determine whether it was an equipment item, in which case the cost

for that item was allocated to the equipment purchasing sector. All

other line items were allocated to the public construction sector.

Thus, for example, the upper miter gate, electric and hydraulic

systems, and permanent operating equipment all were classified as

equipment; construction materials such as handrailing, grating,

steel reinforcement, or bypass piping are not equipment, although

they may be premanufactured.

Once total equipment purchases for each lock were calculated,

the remainder of the total construction cost was allocated to the

public construction sector. This allocation of costs is shown on

Table 1-4, column 2. The initial allocation of costs to the two

sectors Is the basis of later allocations of cost by year and by

county.

~~1
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1.3.1 Early Construction impacts

The schedule of funds in the 0DM (Table I-1) indicates

expenditures in 1980, 1981, and 1982 for the Coosa River project.

Because construction does not begin until 1983 (at Walter Bouldin),

earlier planning and design costs were treated separately. These

costs were allocated to each of the five locks based on the total

construction cost of each lock relative to the total cost of the

entire Coosa River project (Table 1-5). For example, the cost of

Mitchell lock is 13 percent of the entire cost of the Coosa River

Project; therefore, 13 percent of the 1980 planning and design costs

were allocated to Mitchell lock. This calculation was repeated for

each lock for 1980 through 1982.

This study assumed that these early construction costs are not

equipment purchases. Therefore, 1980-1982 costs were subtracted

only from the public construction component of the total costs at

each lock in order to derive the remaining 1983-1990 project costs.

This adjustment is shown in Table 1-4, Columns 1 and 2.

1.3.2 Allocation of Costs to Counties

The impact area for each lock was defined as the three or four

counties adjacent to the site of the lock. This impact area

definition is consistent with PLkNTEC's conclusions that the wave of

impact for each project -would be expected to encompass

approximately a four-county area around each construction site;"

.- H
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Table 1-5

1. ALLOCATION OF EARLY CONSTRUCTION COSTS (1980-1982)

AMONG THE FIVE LOCKS

Lock 1980-89 Construction Costs Percent of Total Proj2eL._

Bouldin $ 273,000,000 23.7%

Mitchell 149,000,000 13.0%

Lay 130,000,000 15.7%

Logan Martin 307,000,000 26.8%

Neely Henry 240,000,000 20.8%

TOTAL $1,149,000,000 100.0%

II. ALLOCATION OF EARLY CONSTRUCTION COSTS

BY YEAR BY LOCK

Lock 1980 1981 1982 Total

Bouldin 1,256,100 1,635,300 1,896,000 4,787,400

Mitchell 689,000 897,000 1,040,000 2,626,000

Lay 832,100 1,083,000 1,256,000 3,171,400

Logan Martin 1,420,400 1,849,200 2,144,000 5,413,600

Neely Henry 1,102,400 1,435,200 1,664,000 4,201,600

5,300,000 6,900,000 8,000,000 20,200,000

.pt. . . . . ?.



that "80 percent of construction workers already reside in the

ten-county region;" and that an additional fifteen )ercent will move

into the region.

Having assumed that the impact area is the 3 or 4 counties

nearest each lock, construction expenditures were allocated to each

county based on the relative 1980 populations of each (Table 1-6).

In addition to allocating costs by county, 1983-1990

construction costs were allocated by year. Public construction and

J6 equipment purchases were treated separately for this allocation.

1.3.3 Public Construction

0 The allocation of public construction impacts was based on the

planned construction schedule in the GDM and in the PLANTEC document

(Figure 1-2). PLANTEC has estimated that, for the "typical lock-,

O construction may be divided into 3 stages:

o preparatory

o peak construction

o finalization.

PLANTEC also estimated that the percentage of labor at each

lock attributable to each construction stage was 22%, 66% and 12%

respectively.

1PLANTEC Corporation, Coosa River Navigation Project.

Prepared for U.S. Corps of Engineers, October 1981.
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Table 1-6

ALLOCATION OF CERTAIN DAM COSTS TO INDIVIDUAL COUNTIES

Dam Percentage of Cost
Allocated to the County

BOULDIN

Autauga 11.3

Montgomery 72.6

Elmore 16.1

MITCHELL

Autauqa 26.1

Elmore 37.4

Chilton 26.4

Coosa 10.1

LAY

Chilton 17.2

Coosa 6.6

Shelby 36.0

Talladega 40.2

LOGAN MARTIN

Shelby 36.8

Talladega 41.0

St. Clair 22.2

H. NEELY HENRY

Etowah 30.5

St. Clair 11.6

Calhoun 36.5

Tal ladega 21.4

Source: Rand McNaliy, 1981 Commercial Atlas.

The percentage allocations are based on the relative
1980 populations ot each county.
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FIGURE 1-2

PLANNED CONSTRUCTION SCHEDULE:COOSA RIVER NAVIGATION PROJECT

YEARS

1990-

1988

LOCXS W. souidlhi Mitchel Lay L. Martin H.N. Henry

CONSTRUCTION

Begin 7/83 7/84 7/85 4/86 1/87

End 6/87 8/88 3/80 12/89 9/90

Years 4.0 4.0 3.75 3.75 3.75

PERMOOS Prear atory (let 18 months)

* Pees (mWi 1 months)

FinsaxLatkm (est 9-12 months)

Sourc*:PLANTEC Corpofatio", Coosa Rlvi e Navigatiofl ProleoL Prepared for

U.S. Corps at Engineers, October 1981, Figure 1I1-10.
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These labor percentages were applied to the 1983-1990 public

construction impacts to calculate the cost of each phase. These

costs were then allocated by year based on the start date of the

Pr

project (Figure 1-2) and the duration (in months) of each

construstion stage.

According to Figure 1-2, the preparatory stage comprises the

first 18 months of the project; the peak construction stage

comprises the next 18 months; and finalization comprises the last 9

or the last 12 months, depending on whether co---"tion is expected

to last 3.75 (Lay, Logan Martin, H. Neely Henry) or 4 years (Walter

Bouldin, Mitchell). The total public construction cost for each

stage was divided by the number of months per stage to estimate the

cost per month. This step was required in order to apportion costs

to each year; some construction stages covered parts of three

different years.

After costs were allocated by year, the totals for each county

were added to the baseline forecast estimates for Public

Construction Sector 24: Water Systems. The percentage of public

construction impacts by year is shown in Table 1-7 and Figure 1-3.

The final distribution of public construction impacts (in 1981

dollars) by county and year is shown in Table 1-8.

1.3.4 Equipment Purchases

Equipment purchases were assumed to occur in the last 21 or 24

months of the project, ,1-pndlnin, on whether the construction of the

.....................................................................

....................................... . .. . . . .



TABLE 1-7

ESTftArED PERCENTAGE OF PUBLIC CONSTRUCTION IMPACTS BY YE&R

Annual Percentage Cumulative Percentage

1983 1.7 1.7 -

1984 4.4 6.1

1985 13.3 19.4

1986 17.3 36.7

1987 20.8 57.5

1988 23.6 81.1

1989 16.3 97.4

1990 2.6 100.0

100.0

0



FIGURE 1-3

ESTIMATED PERCENTAGE OF PUBLIC CONSTRUCTION IMPACTS BY YEAR

(1 100

90-

811

60.- 575so-I

0- 6.7

30
23.6

20- 194 173 16.3

10- 4461 
26

Year 1983 1984 1985 1986 1987 1988 1989 1990

D Annual Percentage

Cumulative Percentage
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lock lasted 3.75 or 4 years. The rationale for this assumption is

that the finalization phase consists "primarily (of) the

installation of pre-manufactured items " (PLANTEC) le., equipment,

and that prior to the finalization phase, equipment would not be

purchased or installed until the latter part of the peak

construction phase. No major equipment purchases occur during the

preparatory stage.

Total equipment purchases at each site were divided by the

number of months over which these purchases were expected to occur

(either 21 or 24 months) to calculate costs per month. Costs were

then distributed to each year; allocated to each county by year;

summed for each county; and added to Equipment Purchasing Sector

66: Buses, Waterways, and Pipelines. The percentage of equipment

purchases by year is shown in Table 1-9 and Figure 1-4. The

resulting direct impacts input to MRMI are given in Table I-10. -

1.4 Operation, Maintenance, and Equipment Replacement Impacts

The Mobile office of the Corps of Engineers supplied October

1981 estimates of operation, maintenance and equipment replacement

costs. These costs (Tables I-li and 1-12) were allocated as shown

in Table 1-13. The costs for Mobile office personnel were allocated

to Federal Government Expenditures Sector II: Water

Transportation. The Impact area for these Mobile office personnel

costs is Baldwin and Mobile counties; the costs were divided between

the two counties based on the relative 1980 populations of each.



Table 1-9

EsrteArED PERCENTAGE OF EQUIPMENT PURCHASES

(CONSTRUCTION PHASE) BY YEAR

Annual Percentage Cumulative Percentage

1985 6.9 6.9

1986 18.4 25.3

1987 21.8 47.1

1988 24.7 71.8

1989 22.2 94.0

1990 6.___ 100.0

100.0
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RGURE 1-4

ESTIMATED PERCENTAGE OF EQUIPMENT

PURCHASES (CONSTRUCTION PHASE) BY YEAR

M 1_0_

940

70- 718

60-

50- 47.1

40- -

30- 
-

25.3 24

2D-- ~ 1f84 .218 24 2.

9 6.9 6.96

Year 1985 1986 1987 1988 1989 1990

U Annual Percentage

Dm Cumulative Percentage
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Table I-10

IMPACTS ON EQUIPMENT PURCHASING SECTOR 66,

BUSES, WATERWAYS, AND PTPELINES

(Thousands of 1981)

1985 1986 1987 1988 1989 1990 1991 - 2039

Montgomery Cty. '4,016 8,031 4,032 34 34 34 34.. .34

Elmore County 890 3,150 3,629 1,384 25 25 25.. .25

Autauga County 625 2,204 2,537 966 17 17 17.. .17

Coosa County 0 369 1,041 976 158 8 8.. .8

Chilton County 0 966 2,719 2,546 412 20 20.. .20

Talladega County 0 0 1,841 6,471 6,022 1,064 48.. .48

Shelby County 0 0 1,648 5,801 4,176 34 34.. .34

Calhoun County 0 0 0 0 2,330 1,750 17...17

St. Clair County 0 0 0 1,511 2,756 567 15.. .15

0 Etowah County 0 0 0 0 1,946 1,464 15.. .15
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Table 1-l

ANNUAL OPERATION, MAINTENANCE, AND REPLACEMENT COSTS

(October 1981 t)

Personnel Costs il,467,000

Maintenance and supplies

Buildings, grounds and utilities 310,000

Ordinary maintenance 50,000

Major painting 460,000

Maintenance dredging 1,222,000

Operation support costs 218,000

Major replacements 230,000

TOTAL $3,955,000

Table 1-12

SUMMARY OF MAJOR REPLACEMENTS

Item Annual Cost

Mechanical equipment $ 15,200

Communication equipment 35,100

Permanent operating equipment 143,200

Office & shop equipment 36,000

TOTAL 230,100

pj

- I Th-
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Table 1-13

ALLOCATION OF 1990-2039 OPERATION MAINTENANCE,

AND REPLACEMENT COSTS

3,955,000 Annual Total

- 340,000 Mobile Office Personnel

3,615,000 Subtotal

- 230,000 Equipment Purchases. Divided equally

among each of the 5 locks = t46,000

per lock per year.

3,385,000 Personnel, Maintenance and Supplies,

Operation Support. Divided equally

among each of the 5 locks - t677,000

per lock per year.

NOTE: Because H. Neely Henry will not be compeleted until the end of
September 1990, only one-quarter of the above costs (46,000/4

j D- and 677,000/4) will be incurred at that lock in 1990.

13



Costs for equipment replacement were allocated to Equipment

Purchasing Sector 66: Buses, Waterways, and Pipelines (Table I-10).

Costs for personnel, maintenance and supplies, and operation support

were allocated to Federal Government Expenditures Sector 11: Water

Transportation. Those costs which were allocated to each lock

(i.e., all costs except Mobile office personnel) were then allocated

to each county based on the allocation scheme used for construction

impacts (Table 1-14).

Costs for Mobile office personnel were assumed to be incurred

starting in 1980. In addition, operation, maintenance, and

equipment replacement costs at some of the locks will be incurred

before 1990. Construction at Walter Bouldin will be completed by 30

June 1987; at Mitchell by 30 June 1988; and at Lay by 31 March

1989. Therefore, the annual costs at each lock (Table 1-13) from

1990 to 2039 were also allocated to previous years in the case of

these three locks. Since construction at these three locks is

expected to be completed in March or June--rather than at the end of

the year--the operation, maintenance, and equipment replacement

costs have been reduced proportionately in the year in which

construction ends.

At Neely Henry, construction is not completed until 30

September 1990. Therefore, operation, maintenance, and replacement

costs for 1990 at that lock have been reduced by 75 percent.

T.5 Transportation Cost Impacts

The MRMI model relocates production to regions showing the

................-..-........
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Table 1-14

IMPACTS ON GOVERNMENT EXPENDITURES SECTOR 11,

WATER TRANSPORTATION

(Thousands of 19811)

1987 1988 1989 1990 1991-2039

Montgomery County 245 489 489 489 489 ... 489

Elmore County 54 234 360 360 361...361
Autauga County 38 164 253 253 253...253

Coosa County 0 34 101 112 113 ... 113

Chilton County 0 89 265 294 295 ... 295

Talladega County 0 0 204 584 692.. .692

Shelby County 0 0 182 490 491.. .491
Calhoun County 0 0 0 61 247.. .247

St. Clair County 0 0 0 169 229.. .229
Etowah County 0 0 0 52 206...206

1981 1982-2039

Mobile 279 279.. .279j * Baldwin 60 60...60

i?
-I

." f I
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lowest production and transportation costs. Thus, regions with

relative cost advantages in one year will attract new industries and

have higher production costs in the next year. This, in turn, will

influence transportation costs, relative production costs and supply

and demapd for commodities in the regions. Transportation costs are

incorporated into output equations through shadow prices, which are

the dual variables of a classical linear programming transportation

problem. These shadow prices, when combined with an average wage

rate variable, constitute location rent, one of several independent

variables in industry output equations. To characterize

transportation cost savings associated with the waterway, therefore,

the linear programming sub-model must be re-solved using a revised

interregional cost matrix.

In this submodel, there are three components of each

transportation cost estimate for shipping a commodity from region i

to region J. Costs are represented by the equation:

C w TER' + LH + TERU

k ij k I k ij k j

where:

kCUj total cost to carriers of shipping a unit bundle
in weight class w between areas I and j by mode

of transportation k

TERU = terminal cost at I; includes expenses of pickup
and delivery

*LHU line haul cost hetween I and J; includes expensesk ij of transporter while shipment is in transit

k TERW termninal cost at J; includes expenses of pickup
k and delivery.

* . . . ". .t.. . '.............................................. . -



Costs are aggregated over weight classes and modes to yield

i
aggregate transportation rates. Then, given these shipping rates

between regions, marginal transportation costs can be calculated for

each commodity using the linear programming algorithm that mrIi1mt.,toS

the total shipping costs for that commodiLy. If a region has

comparatively lower transportation costs due solely to its location,

the marginal transportation cost vari.ables from the transportation

submodel will reflect this. With construction of the Coosa River

.r4 Navigation Project, commodities currently shipped by more expensive

modes such as truck and rail will be transported by a less expensive

mode, i.e., barge. This change in rates will, in turn, produce

0 lower marginal transportation costs.

The data used to calculate transportation rates were developed from

a traffic survey conducted by the Mobile District of the Corps of

Engineers in January, 1979. Shipments were summarized by

origin-destination and by commodity group for ten year intervals

through 2039, with transportation rates given for moving the

commodities to their destinations via the current mode, i.e., rail

or truck, and by the new mode barge on the waterway.

Rates for barge, truck and rail used in the submodel are

aggregations of the different rates charged for the different modes,

as described above. To satisfy input requirements of the linear

programming model, several changes were made to the rates provided

by the Corps. First, the differentials hetween transportation rates

* -before and after the waterway Is opei'ed, expressed in dollars per

1U.S. Department of Commerce, Bureau of Ecoi, Ac Analysis, BFA
Economic Areas, revised 1977: Component SMSAs, Counties and

Independent Cities Washington, DC: U.S. Government Printing
Office, 1978.



ton, were recalculate(! in terms of ceots per 100 pounds. Sc .,

since the linear programming model estimates the marginal cost3 of

shipping from region to region based on the 183 area classification

developed by the Bureau of Economic Analysis, county origins and

destinations were mapped into the appropriate BEA region. Th s

procedure yielded a set of rate differentials expressed in cents per

100 pounds between all BEA economic regions encompassing the

origin-destination pairs identified in the Corps traffic survey.

The rate differentials are shown In Table 1-15. Finally, these

differentials were deflated to 1972 dollars using national wholesale

price Indicies for the relevant commodity sectors. These were

subsequently subtracted from baseline rates in the transportation

cost matrix to represent the transportation cost impacts of the

navigation project.I

1Note that in some cases, there were several rate

differentials for the same commodity and set of trading partners.

For example, if there existed a differential between truck

transportation and barge in addition to a rate differential between
rail and barge, these differentials had to be aggregated. This

aggregation was perfor-ned using a weighted average based on the

tonnage being shipped.
As an Illustration, consider a hypothetical case where iron ore

Is shipped between Gdsden and Mobile, but by dIfferent modes, rail
and truck. Once the project Is completed, iron ore will be !;hipped
by barge in both cases, but the differentials between current modes

and the barge rate are not the same. If iron ore is presently
shipped by rail at a cost of t3.00/ton, but after the project is
completed, shipment of the 'ame commodity by barge is expected to

" cost $1.00/t',n, the rat, differential is $2.00/ton. For truck and
barge, suppc- o t',e differentil Is t4.00/ton. To aggregate theze

* differentials; for this partickilar set of trading partners, then,
each "fferential is welphtf-d according to the number of tons being
transt;,)rod: 600 tons will be switching from rail to barge at the
"2,00/ton difference, where 1400 tors will he shipped by barge
rather than truck. The ocq'lation becomes.

.31,2.00) + .7(t4.00) t3.40 differential.

. . C
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1.6 Impacts on Output for Rail, Truck and Barge Carrih:rs

Operation of the waterway is expected to decrease output (or

revenues) of rail and truck carriers in the region while incre. sIng

output for water transporters. To incorporate these changes, data

from the traffic survey undertiken by the Mobile District of the

Corps were used to determine initial direct impacts on output for

MRMI sectors:

88: Railroad Transportation

90: Trucking and Warehousing

91: Water Transportation

The objective was to calculate the difference In revenues

earned by each of these Industries as a result of the project

construction and subsequent use of the waterway. Since the data

were provided in ten year intervals from 1990 to 2030, with a nine

year interval to 2039, intervening estimates of tonnage traveling on

the river were calculated by linear interpolation. The ton1age.-

were then aggregated by destination, since it was assumed that.

shipping costs were paid at destination (FOB pricing). At thi!.

point, tonnages were multiplied by rates for hth pre-pro 'ct .',

lln some cases the mode of transportat icn -i a bar~et:,
combination. Because it was impossible to i,-:ratehv eparieo
the revenues for each, all output was a, ::, ! .,'-t r ' ,
Transportation).

Whereas this is expected to bias '.Atr 7: "'7 rtt r ,n
upward in the region, and bias trurk' !ng i ., i,)i ,W
downard, it is unlikely to bias r,;1, a, . i1I ., i. t
location rent term.

"U -

.'"p. -.? Li. ' .,i- -' .,.. . . ..i . .-. . _ . - " " v '



post-project shipping modes to obtain revenues for each carrier,

before and after project completion. The revenues were then

deflated to 1976 dollars and aggregated by destination to derive

direct impact estimates by county (Table 1-16). Finally, these

impactswere subtracted from the appropriate sectors and regions as

the impact forecast was run to incorporate the direct effects of the

navigation project on revenues of the major transportation modes.

1.7 Impacts on Power Generation and Revenues

It is assumed "that all water used for lockages is lost for

power generation for the percentage of time flows are at or below

turbine capacity" (GDM, October 1981). This power generation loss

results in a reduction in the gross revenues of Alabama Power

Company. Gross revenues correspond to output in Sector 70,

"Electric Utilities"; therefore, a reduction in revenues represents

a reduction in regional outputs in that sector.

The calculation of average annual power loss at each lock was

based on data provided by the Mobile office in the October 1981 GDM,

paragraphs 158 and 159. These paragraphs contain estimates of

day-second feet lost to power generation at each lock (Table 1-17).

Also estimated are daily lockages at each of the locks; the Corps

assumes that these lockages will increase between 1990 and 2039

(Table 1-18).

.....................................................
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DETERM INAT Ir)N DAY' FT

POW4ER GENERATION AT LOCKS 'fO I F ','FR "A" AI N

Day Serom' Fi, i

Lost TI rnnth t

Lock Each 1Lockn," " . Ie

Walter Boudin .S

Mitchell 2.

Lay 4 1 I

Logan Martin 33.11-

H. Neely Henry 2.

Tibl e T -1

ANTICIPATEDDAILY LO0CKAC ''VAIOS 1 (

THE COOSA KI VER NAV T ~~'

Year Walter Bouldin I. -11 .am rf i 11

1990 5.7

2000 6.8

2010 8.1 5

2020 9.6 '

2030 11.4 .1..'1

2039 13.3 13

1Soi rc e 11obhilIe D i tt (U r t~ tn r!

December 19P1.

.71



The formula for annual power generation loss (in dollars) is

(1) day second feet lost to power generation/4.55

multiplied by

(2) lockages per day

multiplied by

(3) days in year (assumed to be 365)

multiplied by

(4) value of electricity per megawatt-hour.

The result is the annual reduction in gross revenues attributable to

navigation activity at each lock.

As discussed above, the GDM shows lockages per day at each dam

every ten years from 1990 to 2030, and for 2039. Lockages for

intervening years were derived by linear interpolation. The average

value per megawatt-hour was taken from Statistics of Privately-Owned

Utilities in the United States (1980), a publication of DOE/EIA.

The average value represents the spread between the cost of

wholesale power ("sales for resale") purchased from other utilities

to replace the lost power production at the dams, and the average

price that Alabama Power Company charges its retail customers. The

sales price to retail customers in 1980 averaged $43.70 per

megawatt-hour, and the cost of power purchased for resale averaged

t29.70 per MWH; therefore, the spread was $14 per MWH in 1980

dollars, or $15.50 in October 1981 dollars.

This value is similar to the $1A per MIH estimate In the

October 1981 GDM. The Corps of Engineers estimate is based on data

provided by the Fderail Energy Rogulatorv Commission (FERC) and by

Alabama Power Company.

-1 )0-

. . . . .. . . . .-. = . = .. - ,. .. .,.. :
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distributed to counti,- ,

const ru zt ion i tp ,

70: Electric Ut i lit if , .

This st udv assme' ,

power for resale to . .

navigation ict 17 v f it

wi 11 he purch.-isd fr r .

of this whoesIle power wi,.

$33 per t-Ell n ()ct ober l ., ., . ". ,

Alabama Powor Com-,n:, ' c '-. ' :, ,

in the DOE/KIA o V ,

utilities in the " s . I :

Are ,Add(I to t I Isel ,

1.8 Trit erm , (-(

1.8.1 Conv'ersi ons Ot (V'7, -:

for the .VMT i.... .: , :, , A :-

As data in t!e (h ot- (. :c -r. ,"-

October 1981 dollr, , tI I.v ,., ,

* 'Ou~c nty or roi- -- ' ' , . ,,

The gross . i t f .,.,I:. -1 :
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V_1

adjusting the revenue estimates for output sector 70: Electric

Utilities. For

o Equipment Purchasing Sector 66: Buses, Waterways, and
Pipelines

o Public Construction Sector 24: Water Systems

o Federal Government Expenditures Sector 11: Water
Transportation

the implicit price deflator for federal government purchases of

goods and services was used.

For neither deflator was the October 1981 value available,

although third quarter 1981 was available. Therefore, an October

1981 deflator was estimated by linear extrapolation of the second

and third quarter 1981 values. The ratio of the 1976 value to the

October 1981 value was then applied to the October 1981 dollar

estimates to derive 1976 dollar estimates (Table 1-20).

1.8.2 Constants for Power Loss Calculations

The equation for calculating reductions in electric power

revenue because of lockages can be reduced to a constant which is

multiplied by the average value per MWH of the power not generated.

The constants for all 5 dams from 1990 to 2039 are shown in Table

1-21; and are shown for each Individual lock at ten-year intervals

in Table 1-22.

160--
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Table 1-21

PRICE INDEX L'

Thi ,i

Vjkju ~ U I t k.I

1981 81i

I. Federal Government Purchases of

Goods and Services (Implicit

price deflator) 134.8 206.0 207.4

II. Gross National Product (Implicit

Price Deflator) 132.1 195.4 196.9

1 U.S. Department ot Comrmerce, Bh re,:j of Vc,:h',c Analysis, Survey

of Current Business and Business Stati t.2 1,77.

2October 1981 estimates were dor iv, d by I i r extr,,poIat ion ot the

growth in the index between tb Fs-cond ,,i] 11 (1 -1 r , ers of 81 .

L. . . ..................- .



Table 1-21

POWER LOSS EQUATION CONSTANTS, TOTAL OF ALL LOCKS, 1990-2039

Power Loss Power Loss Power LossYear Year Yearan
nt Year Constant Constant

1990 102658 2010 144401 2030 200204 %

1991 104618 2011 146914 2031 203754

1992 106577 2012 149428 2032 207304

1993 108537 2013 151941 2033 210854

1994 110496 2014 154455 2034 214404

1995 112456 2015 156968 2035 217954

1996 114416 2016 159481 2036 221503

1997 116375 2017 161995 2037 225053

1998 118335 2018 164508 2038 228603

1999 120294 2019 167022 2039 232153

2000 122254 2020 169535

2001 124469 2021 172602

2002 126683 2022 175669

2003 128898 2023 178736

2004 131113 2024 181803

2005 133328 2025 184870

2006 135542 2026 187936

2007 137757 2027 191003

2008 139972 2028 194070

2009 142186 2029 197127

-1 6'-

• .- ... - _ .- - .. -- . , -



Table 1-22

POWER LOSS EQ01ATION CONSTANTF FOR EACH LOCK,

1990-2039

YEAR LOGK

Loain NeeIv
Bouldin Mitchell Lav M~art in Henry

1990 24280 24280 24280 15335 14483

2000 28966 28966 28966 18317 17039

2010 34503 34503 34 303 21298 19594

2020 40893 40893 40893 24280 22576

2030 48560 48560 48560 28540 25984

2039 56654 56654 56654 32373 29818

i- I



APPENDIX 11

GLOSSARY OF ECONOMIC VARIABLES IN MRMI
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Commuters
Information on commuters is derived from tne 1970_ 'ensus
of Pooulation. :n that Census information on the numoer
of workers commuting out of their count/ of residence and
the county of their work destination was collected.
Adjustments made to this information are Oased on BEA
commuter income information by county.

Comoetitive rmorts
Competitive imports are those im.orts used as
intermediate or final goods which are similar to or
compete directly with goods produced in the United
States. An example of a ccmpetitive import is steel,
which can be purchased from foreign or dcmest:c oroducers.

Construction Exzenditures
Construction expenditures are reported for 26
categories. These represent actual expenditures on
construction by individuals, businesses, public agencies
and other organizations. The 26 categories represent
simple ccmbinations of the 30 catecories for national
construction value data reported by the Bureau of the
Census. Census figures are based on the value of
construction permits. Permit data, by region, is used to
share out the national control totals for construction
expenditures. This ensures tnat the sum of regional
construction expenditures equals national construction
expenditures. The first construction expenditure
category -- single family and mnobile homes -- includes
only sincle family units. According to Census sources,
this definition includes townhouses but excludes
condominims which are not designed specifically as
townhouses (e.g., large apartment-type buildings). The
Census Bureau defines single family homes as those homes
where the only adjoining walls to another dwelling run
from basement (or floor, if there is no basement) to
ceiling, with no vertical adjoinincs (i.e., no separate
dwelling units situated above or below). Construction
costs of single-family houses are estimated using data
from the Census Bureau's survey of nousing authorized by
building permits and of housing units started. Average
permit values are increased to account for undervaluation
on the permit and architectural and engineering fees.
Adjustments to permit values are also made for other
categories to ensure that construction values for all
categories are reported on a comparable basis. Also,
sales price of mobile hcmes (from the manufacturer) are
added to single family ccnstructic2 expenditures (and
national construction exDenditures) to Jetermine total
regional value of cor.struction expenditures for single
family homes plis mobile homes.

.•.....- . - - .

~~~~~~~~~~~~~...--.- ..-..'--.-.-.. _,_. ............ ,"-"-'""""...... . . ..
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year are then calculated using the national rati..
equipment purchases to output for eacn sector. F.
purchases as reported in the MRMI model are con-s:
with equipment purchases as reported in the Nat'..
Income accounts.

Federal Gover-nment -ntermrises
Typically these are activities of the federal cc. --

which cover their operating costs wilh operating .,,-ues
from sales to the oublic. However, in the contex' : h"
MRMI model, certain activities included here are
allocated to several sectors within the model: P':
Office, utilities, and transportation. The numbeil>'--
reorted for this sector inclide such insttut-orL
Federal Savings and Zoan Insurance CorDoraticn, Fe'$:i.
Home roan Bank, Federal Deposit Insurance CorDora.-m,
etc..

Federal Gover7-.nent -xzoenditures
These are listed by function and are based on ' '31:1ca.
data from the U.S. Office of Management and Budcez ,
Federal Outlavs by Geocraohic Area. The exzendt..'>
totals are for purcnases of goods and services and .c not
include government payrolls or construction
expenditures. County estimates for NASA and general
government expenditures were made using the CMB da, a d
then converted to county demand by producing sector_,.
using the national coefficients.

Federal Government ?urc hases
Includes government expenditures plus employee
comoensation, but excludes ccnstruc:ion excencitir:.

Final Demand
Final demand is a concept whicn is nearly e,.u:vale
gross national product. It includes personal cons . ,n
ex-penditures, investment expenditures (for eauir ' --
construct on) , government exenditures (broady.,
categorized as federal defense expenditures, fed'
non-defense expenditures and state and local zc. ..
expenditures) and gross foreign exports.

Foreicn HTxzorts and :moorts
Foreign exDorts and imoorts are measured zy
shipment or entryf from data obtained from ie':.-st.

sources. For shipnents by water this : .... 3 "1
obtained from the Armv Coops of LFn- .ee~r, .Nci~
Commerce of tne ".S. and from Bureau -

information. 0jerland e-orzs to 3-nda -rW "'x
allccated t-o c'ustorns cicsttts -sing at. :-n
of U.S. '-Nnort and :14of Trade. 2ports andr7
air for all manufcturm:i -cods were ised i-
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Non-white ')ooulaticn
The definition of ncn-white opulation is c-ased on the
definition u sed for thne 1970 Census of = ooulati on. 'I

that Census respondents -were ask'ed to self--classify their
race. Ncn-wnite cateoorles inclided on t-he formn included

u~ec~,* ndian," "Ct-er atve -nerc, aid "Aia.

Cut ou t
Fortypes -)f cutout are specfied in- thIl- odl

Fo r the a ar ic ul,1,turaI, mining and manufactuiring sectors,
output is Measured as ;rzoss value of s,6iipnents. Regional
data on shio-ments is controlled to a national valu,.e of
production orovid2ed by :N-zO-R1- for eacn sector, wnich
includes inventories. 7or t:he tr nsocrtatlon and trace
(wholesale1 and retail) sectors, outout is -,easured in

terms of qrcss trzade margins." These margins are e-ual
to t-he difee c et-ween the sales price and the cost of
the goods sold or shioced. F'or thne itllit-es,
Cornmunicati-ns, and services sectors cutout s measjred
in ter-ms of gross rever.ues. Finally, in t!-e const.ruct,-on
sectors cutout iz measured i n terms of valu-e added --y zne
sector.

Payrolls
(Scmetio-es------------cas "Earnincs.') ?'avrolls are iace
and salary 2isnuroements and ccnsist of monetary
remuneration of emcolovees, inclu-dinc corocrate officers;
commissions, tios and t-cnuses; and reecsIn kind th at
reoresent income -o :eilnt S. alrl~ so in clude
prcorietors' i-cooe olus frin ce tenefrits =ai-d to laoor.
A-'! of the histor'ica. data is o4erived from- EZA sources,
althouqh ot-her sources are used to allo cate th e BEA
aggreczation to detalled sectors. .Th ese inclu-de:

- for railroads, decennial Census of --oularicn data
is available by county. Co)u n ty nurnoers are ad,'usted

each year to state numters from BEA..
- for orivate -ceodemnizo',-ent and hours worked

*data collected nv Cn .ns-us Bureau, for th-e

decennial c-nsus Is ised to al-locate state fata from
BEA in non-ensus vears.

- for -.cncroDfit memoeronic Droanizations and

edUCaricna-. services, ta3ruaticns orecarea ov
professicnal and trade 3ssciations.

* Pavrolls are reoredcvulce of wc.<

Personal C-,nsu;mct~on ~oniue
Personal consuinot;.n ex<oe'citures ac-? ex-pnc itu-res tv
persons re:ocrtpd for 10 'PM: sectors. ~c eea

* sectors Derscna' :cnsumct-cn -?on~'rsare reocrtec
ter-is of: ~n tr/ ~a r~ C -13 zz Z. These sect:oro are
transzort-at cn 5ev'u, : -5~~tade ano :erni
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Private Household lcxm, ,,-ent
TIhis sector inducdes private housenoldjs whichi nmo.Lv
workers who ser-.e on or about tte ~~sin ocuations

usually considered as do-":--c servi.ce. Household
employees in-! I- *ividua2.s, such as cocks,
laundresses, maidos, sitters, butlers, =ersonal
secretaries, a~ic -7anagers of personal affairs as w'ell as
outside wcr<ers s cn as gardeners, caretakers and-other
maintenance establishmnents. Private housenold ernolovment
..s defined as S7C sector 88 and does not include
households of far-ing establishments or aroups providing
in-hcme entertairnent or dav--are services. The Census

of Pcculation is tne source -,or _hs information for
census years; sta-te cIata are availacle in non--ensus
y;ears from ?EA.

Private soo rl ~cl"udes ecuiznment zuzcnases olus
Oriva7_e os rcunexcendit-ures -

Prooertv Zncorne
This Itemn -s Bectdfo n ureau of Econcmi.c
.knalvsis, 7Rei~cma_ Economic Measirement Divislon. :t

0 in.clu;des sncretarv ar d irnouted interest Income, rental
income f:7:m :ental of real crocer!rv as well as imzuted
net i7ncome u -Wne: 3cCLuoants of ncmnrarm d wellinc:s,
royvalties -ece :vec trom =atents and coovr ( itns as we!', as

Shadow ?rices
Thie 'IRM: -ncdel use-s a pier cgramminQ a..ccrtrn tco

estimaze zrn:ora:oncszs for net transocrtaticn
flo.ws for each ccoooir.' Intn and out of a r-eQ'.on.

Marginal transportaticn co~sts are rapresemtec_ ,;y t.e
shl-adow prices wcnare derived from the solu,_tion Or this

algorith-m. Tte srmadcuw pcices reoresent soliticns of the
dual var--acies of '-ne transortat-:On cost m:nimiz3ticn
pcoem.

Social :-nsur-Ince
0Tnese are Je:>-ned as oaymemrs made cy :ndivid-uals :-nto

roe zcc~a Scrt7 Bstem.

State and lZcal_ (7,nr :-ent ose
Auencies of st3':e and lcal -iovernments which cover their

0 operatI7q -costs -wi':n rcoerat:.2c revenues from sales to the
ounic. ]hoJ:~~~ -m hi:_ _n !:-e M.R.M:- 7rnccel are

Setc~ rc'?' ~n : -:ntcZtin ater

utiliies,~rd I.-'tr~c2~tie. Th nuners r'ecorted

f Dr Ie--------:c u~tn as: _oUS~na and

Ur23 e owL.cram3rc~teec
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Unemolcvment
Historical unemolovment data is derived from information

collected for tne Bureau of Labor Statistics, U.S.
Deoartment of Labor by the state emplowment security

agencies (ESAs). The estimate of unemployment is an

aggregate of the estimates for each of three building

block categories: () persons wno were previously

employed in industries covered by State unemployment
insurance (UI) laws; (2) those previously employed in
industries not covered by these laws; and (3) those who

were either entering the laor force for the first time

or reentering after a period of separation. This is
referred to as tne UT-based estimate. Historical data
for state unemoloyment are calculated monthly by state

ZESAs and are adjusted at least annually (depending on the

state) to coincide with unemoloyment esti7ates developed
through the Current uainSurv:ey. -stimates of

sub-state unemrloc,ent are develoced by ES-As by sharing

out state unemployment to sub-staze areas based on the
ororortion of unemolcyment in that area found in the -ost

recent decennial Census of Poulat-on.

Value Added

Value added tv o=rducing industries In an area includes

earnings, corporate profits, taxes, rents and interest

paid Dy industry and depreciation.

Whi te P ooua t ion

This definition is derived from the 1970 Census c4

=Ioulatien and includes all but "non-wnizes.' (See also

"Non-Wh.ite ?Pculatcn. )

. . .... ."...... -... .... .....
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APPENDIX III

COUNTIES IN BEA ECZNCMIC AREA ORIGIN-DESTI.NATION PAIRS

BEA Economic Area FIPS SMSA FIPS SMSA Count, Name

Code N4ame Code County Code Ila-me

016 Pimtsburgh, PA
0280 Altoona, PA

42013 PA Blair

3680 Johnstown, PA

42021 PA Cambr:a

421 PA Scmerset

6280 Piztsburh, PA

42003 PA Allegheny

42007 PA 2earer

42125 PA Wa s-hi7co n

4219 PA eszmorelar
.'CNSMSA CCLq T S

24001 MC A1 iecany

24023 MD Carrert

42005 PA A s. tnTr

42009 PA 2edford
42019 PA 3utier
42051 PA Fayetre

42059 PA Gree'.e
42063 PA Idana

54057 W'v Minera

036 Atlanta, GA

0520 Atlanta, GA

13035 GA -utt-s

13057 GA Cherokee

13063 GA Clayton

13067 GA Cobb

13089 GA Cekalb

13097 C Douglas

13113 GA Fayette

131.17 GA ForsvZth

13121 GA ltcn

13135 GA Gwinezz

13151 GA Henr-

13217 GA N e' n

13223 GA Pauding

13247 GA Rock-a le

1 3297 GA Walton

NONSMSA CCUI-NTU
13011 GA Banks

13013 GA Barrow

13015 GA Bar-ow

13045 GA Carrol l

130c9 GA Clarke-

13077 GA C-oweta

13085 GA Dawson . - -

13105 GA EIbe r-'

13111 GA Fannin

-... .. . .. . .. .. ....- .--.- .-. ..'..-. -. .. ..... ...............-...



APPENDIX - (Continued)

COUNTIES IN BEA ECCNCMIC AREA OPZIN-DESTINATON PARS

BEA Zconomic Area FIPS SMSA FIPS SMSA .our _': .-3,e
Ccde Name Code County Code Name

13115 ;,-.

13123 A S r
13129 , :r .
13133 -reene

13137 r s ha:
13139
13143
13147
13149
13157 =

13159
13171 - r -
13187 n
13195 1 son
13211 n
13219 - , nee

13221 -A n c e
13227
13231
13233
13241 - -n

13255 z ' in
13257 eAr-e- .s
13281 7,-. S
13291 n I C r
13293
13311 - e

046 Pensacola-Panama City, FL
6015 Panama C:-.',

12005
6080 Pensacola, FL

12033
12113 ;.C-: - sa

NONSIMSA COUNTIES
12045 -
12059 F 'me s

12091 .L " cca
12131 F 4ic

12133 ".-
047 Moblle, AL

5160 Mobile, kL
01003 -.

01097 e
6025 Pascagoula-Mos ,-,

28059•.-

," . -.J



APPENDIX 11 (Continued)

COUNTIES IN BEA ECCNCMIC AREA CRIGIN-DESTINATION PAIRS

BEA Economic Area FIPS SMSA FIPS SMSA Coun:--' Name

Code Name Code County Code Name

NONSMSA COUNTiES

01023 AL Cocct aw
01025 AL C1ar.ce
01035 AL Conecuh
01053 AL Escanbra

01091 AL Ma--nao
01099 AL Mon.ro'e
01129 AL Washinc-zcn

01131 AL A'.C . x

28039 MS C0cr e
28041 MS rr.e

048 Mc.nomer, AL
5240 Montaomery, AL

01001 AL Au- i:,:a

01051 AL E: -no re

01101 AL o : .'c er>'

NONSMSA COUNTIES

01005 AL Ba r ur
01011 A-L Bullock

01013 AL Butler

01031 AL Coffee

01037 AL Coosa

01039 AL C-oy:. v n
01041 AL Cren-.aw "

01045 AL Dale

01047 AL Dallas

01061 AL Geneva
01067 AL Henry-
01069 AL Houston

01085 ;LL Lcwndes
01087 AL Maccn

01105 AL Pe r ry

01109 AL Pike
01123 AL Ta laDossa

049 Bi ring. am, AL
0450 Anni.ston, AL

01015 AL CIhcun

1000 Birmingham, AL
01073 AL Jefferscn

01115 AL St. Clair
01117 AL Sh.e I'•

01127 AL Wa.ker

2880 Gadsen, AL
0105 AL Et cwa'-.

8600 Tuscalcosa, AL
01125 AL Tdsca 1occa



A . -.D X :: (Continued)

COUNTIES lN BEA ECCNCMIC AREA ORIGIN-DESTD1.NATION PA:RS

BEA Fcanomic Area FIPS SMSA FIPS SMSA unt-: Name
Code Name Code County Code Name

NONSMSA CCUNTI '

01007 , C
01009 AL , 'nt
01019 A7 rhrokee

01021 AL :-

01027 AL - I,,
01029 AL , r.e
01043 AL :7nan
01057 S ..

01063 L .ene
01065 " e

01075 L r
01093
01107 AL c-s

*011!!11:, <c :
01119 A e

01121 AL "T1 " ega
01'-33 A2-L :s-c

Chavtanocaa, TN
1560 Cattanooga, T'*-.

13047 7"A :,-ccsa

13083 -A a e
13295 A wa er

47065

47115 TN :.D n
47153 ',

NONSMSA COu)MT:-S
01049 AT,
01071 AL fac:son

13055 GA a

13213 ,

13313 ,

47007 " - .

47011 _ r ey
47061 '. ,.:ndy
47107 T; ' .
47121

47123 '< r:_e

47139
47143 -",

C83 Chicago, L
1600 Ch;.cac7o, 1-.

17031
17043 " "". -

17089 . '.

17097
17197

-I 0'-

-. __- . . - . . . .

..:::::: :: :.:::. .. .-...... :...:.. ..:: . . .. : .a.....x. n - . . . . . : :. .. . . : .. .-. .: . : . : . . . . . . :. . .. . .. . .. *.
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APPENDIX III (Continued)

COUNTIES IN BEA ECCNOMIC AREA ORIGIN-DESTNIATION PAiRS

BEA Economic Area FIPS S-zMSA F:PS SMSA County Name

Code Name Code Counmv Code Name

2960 Gar- -- Ianmcnd-
East Chicagc, :N

18089 IN Lak.e
18127 IN ?orzer

3-40 Kankakee, IL

17091 IL Kan<akee
3300 Kenosha, WI

55059 WI Kencsha

NCNSMSA COUNTIES
17011 IL Bureau
17037 IL De Kalb

17063 IL Sr..ndv
17075 IL irc'ci s

17093 IL Kendall
17099 IL La Salle
17105 IL Livincs:.cn
17155 IL un am
18073 IN fasper
18091 IN LaPo e
18111 IN .ewtzn

18131 IN Pilaski
18149 IN Starke

089 Mi wauk ee, WI

5080 Milwaukee, WI
55079 WI Milwaukee
55089 WI Ozaukee

55131 WI Wash'lnaton

55133 WI Wau-esha
6600 Racine, WI

55101 WI R.acine
NONSMSA COUNTIES

55027 WI Dodae

55055 WI Jefferson
55117 WI Shebcoygan
55127 WI Walo n

105 Kansas City, MC
3760 Kansas City, MO-KS

20091 KS Johnson

20209 KS Wva n(oze
29037 MO Cass

'9047 MO Cia

2909b MO Jicn
29165 MO P 13e
29177 MO Ray

4150 Lawrence, S
20045 KS Dou as

7000 St. Joseph, MO

~~................................."- "-...- . . '" ................... . ... .. ..



APPENDIX ill (Continued)

COUNTIES IN BEA ECONCMIC AREA CRI . N-DESTINATION PA:RS

BEA Economic Area FIPS SMSA FPS SMSA C unV' ..- e

Code Name Code County Code Name

29003 rc Arew

29021 MC Buczanan

NONSMSA CCUNTIES
20003 3 .,n.erscn

20005 Ks AC 7n1son

20013 KS3 -:wr

20043 KS :c.-. tnan

20059 KS FranA-n

20103 KS > o -:en

20107
20121 K.:, !m

29005 cC n-son

29013 MO Sates

29015 MC Ben-tn

29025 MO 1 Wel"

29033 MC Carro.l

29049 MO C! 1 nton

29061 MC avless

29063 MO Se'Ib

29075 C .t
29079

29081 ML C 1- sots.

29083 M nen'y

29087 MC H-t

29101 MC Johnson

29107 MC :afavtte

29117 MC L 1 rzs-on

29129 MC Mer

29147 MC ,cda w.

29159 MC Pet.ts

29195 MC SaLirne

29227 MC Wc--h

107 St. Louis, MO
7040 St. Louis, MO-:L

17027 [L Clrntn

17119 MaMlson

17133 Monroe

17163 St. Cla-r

29071 MC F-.nk:i.n

29099 MO f f e ron

29183 MC St. charles

29189 MC :t. U '-'S

29510 MC Sz. -. uls
:ND.

NCNSMSA COUNTES
17003 A
17005 A "

- I I



A -PENDIX ITI (Continued)

COUNTISS IN BEA ECONCM:C AP.EA CR-GN-DEsTNAT:O PAIRS

BEA Eccncmic Area FIPS SMSA FIPS SMSA Countx' Name
Code 'lame Code County Code Name

17013 1 L Zal0oun

17025 IL C
17049 Eff-ncham

17051 i e
17055

17061
17077 IL -a csor.

17079 1 - a 3 L r

17081 1L -

17083 :, :. oy
17087 IL son

17117 : a<:t

17121 M.- -

17135

17145
17153
17157

17159 -L I -a n

17181

17189

!7191 .. A.

17199 n
29017 M( B,'

29023 MC B':t;
29031 MO Cape

Girardeau

29035 MO Ca r e r

29055 MC Crawfcrd
29065 MO Dent

29073 MO Ga sccnade
29093 MO iron

29113 M Lincoln

29123 MO, Mad1son

29125 MO Mar-es
29133 MC MisSLsss i

29139 mr re 17m P 7

29157 MO P r .

29161 MO
0 T7h MOP[.,.. .

'17 MC P ,

29187 MC C-

2K '1 3 MC - . -
22211 MO c;

2*920- M.O Ct ,,-MO '

29223 MC 'Wr "'"



APE:~z~x(Continued)

ccLTmT:ES :N BEA Ec~C'ICMC AIPLA ORIGIN-1EST:NAT:0CN PA2P S

BEA rconcmic Area FIPS --MSA F'IPS SMSA
O Namle Co dp Cournv Ccde Na-me

'w Cripans, :-A
0920 ix-uf'c-

28045 1c

28047

5560 New C-c.eans, L

22087 A e-nar
22103
NCNSMSA CNTIF
22007n
2Z057 ci:zcA
22075 rec. e
22089 ThA r
22093

2220 5 a c

0' ~~~22109r-eKr..e
224117 :.- r
28035
28073
2 80 91
28109 --

28!11
28113e

281471-.
1 ~'i Bea -- ont-Far-- Arthur, T

0840 B n or

~~ace.TX
* 48199

4824S 7
48361
NCN&MSA CUT:
4824.
48351-

49453

~ic.7.., a.

404

2920 a~.;estcn-.--x -

3 36 0 sr.,T
4 80 39
4817 s*--

430 1
.41921 1

48339



APPENDIX III (Canzinued)

COUNTIES IN BEA ECCNCM:C AREA CR:31N-DESTINAT:2N PA:IS

BEA Economic Area FiTS SMSA F:PS SMSA County. N~ame

Code Name Code Cunty Code Name

442TX wa~e

NONSMSA CCUM7::
48015 TX Auzi

48057 7x C c u
4807:- TX : ~r
4SC89 7x 1:10ra'.r

48123 TX.le w:in7

48149 7x Fa-m

48175 TX 01c

48185 7 r7-

4828571jczO

48289 Tx lecn

S48313 TM MaillEw

48321 TX Kanag:r17;

48373 XPl

48295 TX Rate -. 5a

48407 TX Ea-. :acx~c

48455 7X - -ji

48469 TX 7ior:

4a471 TX Wlker
48477 Maslqn

48481 TX Wh r

1240 Brow-nsvi 1 e-?iarlinen
-San Benito, TX

48061. TX Caer

4880 McA )en-Parr-E1i.-.bi: TX
482:5 TX Hi~Lgc
NONSMSA CzLUNT::S
48427 7x szarr

048480 Tx W113

07
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APPENDIX IV

TRAINING COURSE OUTLINE

1.0 INTRODUCTION

This Training Course Manual is an outline of activities to be

undertaken in an 8-hour training session for U.S. Army Corps of

Engineers personnel involved in regional water development impact

evaluation. The course is designed to fulfill the following

objectives:

o to familiarize Corps personnel with the Multiregional Multi-
Industry (MRMI) econometric forecasting model and its
capabilities for estimating regional economic development
impacts;

0 to detail procedures for configuring the model for impacts
evaluation and for developing appropriate macroeconomic and
direct impacts data to generate consistent economic
forecasts;

o to describe the sequence of tasks required to forecast
regional economic activity; and

o to Assist project planners in interpreting model output and
analyzing regional development impacts.

The training course is based upon a User Manual developed for

the Corps, The Multiregional Multi-Industry (MRMI) Model of the U.S.

Economy: User Manual for Evaluating Regional Development Impacts of

Water Resource Projects. This manual is the major reference source

for the training course and subsequent applications of MRMI to Corps

water resource projects.

.- . ...
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The training course has been divided into two sessions covering

different aspects of reSional Impact evaluation using HRMI. The

first session introduces the aultiregional model, both its 0

theoretical structure and its application to impact evaluation

studies. Emphasis Is placed upon date development activities,

including the definition of impact areas, estimation of

macroeconomic and direct impacts date and the allocation of direct

impacts to the regional economies that make up the impact areas.

The second session concerns the interpretation of model outputs and

issues in the analysis of regional development impacts. Included in

this session is an overviev of data development procedures used In

the evaluation of the Coosa River Navigation Project, the case study

example for illustrating the capabilities of MRi.-

,. J

.0
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* . .. . .- . . . .
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?RAININC COURSE SZSS 10MI

2.1 Introdutio to o the WatIresto"aI Mssigi-Im4wesuy (9WI)

A brief iotreoewgo. to 91w sbv.ry behisd $1001 to proeeold.

This to followed bwv a xvwi.ral outilar of fhe eawdl t LGelf. Evotais

to plaegd Ispef wbo "A)Or biaet of low 00* aird wwr riits

to 010sr b10*'h, TM~* P.*u' *%J I*W' wrem *I"~ 4.15.de tbs. 4tw

eeommit irw lond ohil J0,1411 e.oolod oft~ "I *ad dale *ftvf'e

used go ess Image "#dI C901f 0,10616. Tire f0IAtio0*ftp *t 10ml

forecasts to ~.cwfopowv AMd awiomiw merslur torwe1 It

also discussed. lea44in go 40 w~attle of *oot%@$* Woofe lotoc~ste

are ""Ow~ed witih MM lot* a two proce'dwtv for 5eertat'al-

cosstent ressoffal ecooini projotl 00.
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